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PREFACE. 



THIS book contains the complete text of my two Compends 
of Anatomy, namely — the "Human Anatomy/' and the 
"Visceral Anatomy/' heretofore published as separate volumes 
in this series of students' manuals. The marked favor with 
which these Compends were first received, some three and a 
half years ago, has since been continuously extended to them by 
teachers and students, both in America and in England. This 
has been manifested by the sale of a new and large edition every 
year, and has been extremely gratifying to the author. Upon 
the exhaustion of the third edition, the publishers resolved to 
acknowledge the universal appreciation shown these books, by 
incorporating the two in one volume ; making this, the first of 
the now well-known "Quiz-Compends," a complete quiz-book 
on Human Aoatomy. In carrying out this generous resolution, 
the original matter has not been curtailed anywhere ; but, on 
the contrary, much new matter has been introduced wherever 
greater detail seemed to be desirable, and the number of the 
illustrations has been increased by eighteen new cuts. 

Originally designed for the use of the medical student, in pre- 
paring for the exercises of the quiz-room and for his final exam- 
ination, the text is confined to the essentials of each structure 
■ treated of, which are arranged in such a manner as to facilitate 
their rapid acquirement. All superfluities of description have 
been studiously avoided, and only such matter inserted as should 
be thoroughly known in order to pass a rigid examination on 
any organ or structure of the human body. The descriptions 
will be found to closely follow Gray, though Quain and other 
recognized authorities have been freely consulted during the 
preparation of the text. For many of the s^c\A ^.w^si^^ko^k^^s. 



Ti PREFACE. 

the author is indebted to the lectures of Professor W. H. Pan^ 
coast, late of Jefferson Medical College, and to the quizzes of Dr. 
Henry Morris, formerly assistant to the Chair of Anatomy in the 
same school. 

While striving to carry out the object of this series in furnish- 
ing the medical student with a condensed Manual of Anatomy, 
the author has endeavored, from a strong appreciation of the 
importance of the subject, to make this volume deserving of first 
rank among its kind ; and believing that a judicious condensation, 
which does not slight the essential features of the subjects treated^ 
cannot fail to be of benefit in any department of science, he 
again commits his Compend to the teachers and students of 
Anatomy, in the hope that it may continue to be found worthy 
of a place alongside the more exhaustive and exhausting text- 
books. 

January, 1887, 



Preface to the Fifth Edition. 

Another edition of this Compend having been exhausted, the 
publishers have requested me to improve the book in any way 
which will keep it in the front rank among works of its class. 
I have therefore added an Appendix of forty-three pages, con- 
taining an original and complete set of Tables and Plates of the 
Arteries, the Cranial and Spinal Nerves and Plexuses, and the 
Sympathetic Nervous System. These have been prepared 
especially for this book, and will, I think, prove of very great 
value to the student in college, and the physician in practice, 
who desires a comprehensive view of these complicated parts of 

the human organism. 

Sam'l O. L. Potter. 
Cooper Medical College, 

San Francisco f July* 1 890. 
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COMPEND OF ANATOMY. 



Dtfine the term Anatomy. Derived from the Greek dva ana, through, and 
riftniv femnein, to cut, it strictly means dissection, but is technically applied to 
that science which treats of the structure of organized bodies. 

What are the divisions of Descriptive Human Anatomy ? They are,-— 
Osteology, the anatomy of the bones; Syndesmology, of the joints ; Myology, 
of the muscles ; Angiology, of the vessels ; Neurology, of the nerves ; Splanch- 
nology, of the internal viscera ; Adenology, of the glands ; Dermatology, of the 
skin ; Genesiology, of the generative organs. 

State the number of Bones in the Adult Human Skeleton. It is variously 
stated by dififerent anatomists. Excluding the teeth, the Wormian and sesa- 
moid bones, and the ossicles of the middle ear, the whole number would be 
200; excluding also the 2 patellse, and the hyoid bone, would leave in the 
skeleton proper 197 bones. 

Describe the Liong Bones. They number 90, act as supports, or levers, 
and are known by having a medullary canal in the centre- of each, a shaft 
[diaphysis), and two extremities. They are developed by osseous deposit in 
cartilage. 

Describe the Short Bones. Numbering 30, they are found where strength 
is required, but limited motion. They also are developed by osseous deposit 
in cartilage. 

Describe the Flat Bones. They number 38, protect the viscera by forming 
mdls around them, and afiford extensive attachment for muscles. They are 
developed by osseous deposit in membranes, and consists of 2 dense layers, 
teparated by a cellular or cancellated osseous tissue, the diploe. 

What are the Irregular Bones ? They are 39 in number, and include the 
vertelHrae, sacrum, coccyx, the temporal, ethmoid, and sphenoid bc^w^&^^axv^^^ 
bones of the face, except the nasal, lachrymal^ and vomer. 
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What is the Marrow of Bone ? In young bones a tenacious, transpareni 
fluid, free from fat. In adult bones of a yellow color, consisting of fat in vary- 
ing proportion and extractive matters. It is found in the medullary canal, the 
cancellous texture, and the large Haversian spaces. 

What Vessels are found in Bones ? Arteries, veins, and some say lym« 
phatics. The Arteries are, — ^the nutrient, entering at the nutrient foramen ; 
the articular, nourishing the cancellous structure ; and the periosteal, which 
supply the periosteum and the compact structure. The Veins emerge finom 
the ends, the shaft, and from the nutrient foramen. 

Describe the process of Ossification. The site of bone is first occupied 
by a mucoid substance, which becomes temporary cartilage {blastema) in the 
second month of foetal life. The young bone-cells {osteoblasts) are then de- 
posited in the cartilage at certain points, and their deposition and subsequent 
pressure cause the absorption of the cartilage. In most of the bones of the 
head and face, ossification is intra- membranous instead of intra-cartilaginous. 
The first bones in which ossification appears are the clavicle and inferior max- 
illary (5th to 7th foetal week) ; the last is the pisiform bone (i2th year). 
Epiphyses ossify after birth and begin uniting to the bone from the age of pu- 
berty, and in the inverse order to that in which their ossification began, except 
the lower end of the fibula, which ossifies and is joined to the shaft earlier 
than its upper end. 

THE BONES OF THE HEAD. 

THE FRONTAL BONE. 

Describe the points on its vertical portion. They are as follows:^ 

Externally, — 

Frontal Eminences^ one on each side of the median line. 

Depression, marking the site of the frontal suture before obliteration. 

Superciliary Ridges, behind which are the frontal sinuses. 

Supraorbital Notches or Foramina, in the supraorbital arches, at about their 
inner third, for the supraorbital vessels and nerves. 

Nasal Eminence, at lower end of the frontal depression. 

External Angular Processes, articulate with the malar bones and form thu 
anterior part of the temporal ridges. 

Internal Angular Processes, articulate with the lachrymal bones. 

Nasal Spine and Notch, between the internal angular processes. 
Internally, — 

Groove, for superior longitudinal sinus and the falx cerebrL 

Frontal Crest, for attachment of the falx cerebri. 

Foramen Cacum, for a small vein to the longitudinal sinus. 

Depressions and Elevations^ for convolutions of the brain. 
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Between the two tables of the vertical portion in the adalt are the— 
Frontal Sinuses, two spaces at the anterior inferior part of the bone, which 
are lined with mncoiis membrane, and open into the middle meatus of the 
nose by means of an Infundibulum for each. 

Describe its horizontal portion, or orbital plates. They each present the 
following points, viz. — 

Fossa, for the lachrymal gland, near the external angular process. 
Depression, at the nasal margin for the pulley of the superior oblique muscle. 
Ethmoidal Notch, having the following foramina on its margin. 
Anterior Ethmoidal Foramen, for anterior ethmoidal vessels and the nasal 

branch of the ophthalmic nerve. 
Posterior Ethmoidal Foramen, for posterior ethmoidal vessels. 
Grooves, on the cranial surface, for branches of the anterior and middle 

meningeal arteries. 

Describe its articulaticms, development, and muscles. The frontal 
mriiculates with 12 bones, — ^the sj^enoid, ethmoid, 2 parietal, 2 nasal, 2 supe- 
rior maxillary, 2 lachrymal, and 2 malar. It is developed by 2 centres in mem- 
brane, I for each lateral half. The muscles attached to it are 3 pairs, — the 
tempora l, cor mgator sup ercilii. and orbicu laris palpe br ar um. 

THE PARIETAL BONES. 

Describe their general characteristics. They are 2 quadrilaterally-shape^ 
bones situated at the superior and lateral r^ons of the cranium. The supe* 
rior border of each joins the other by the Sagittal Suture; the anterior border 
joins the frontal bone by part of the Coronal Suture ; the posterior border 
articulates with the occipital, forming the Lambdoidal Suture; the inferior 
border with the sphenoid and temporal bones. Forming the lateral walls o^ 
the skull they are named parietal, from paries, a wall. 

Describe the points on each Parietal bone. Externally the bone is con- 
vex and presents for examination, — 

Temporal Ridge, continuous with the same on the frontal bone. 
Parietal Eminence, the point where ossification commenced. 
Parietal Foramen, close to the upper border, transmits a vein to the superior 
longitudinal sinus. Is not constant. 
Internally, the bone is concave, and marked by — 
Depressions for the Pacchionian bodies, and for the cerebral convolutions. 
Furrows, for branches of the middle meningeal artery. 
Groove, for the lateral sinus, at the posterior inferior angle. 
Half-groove, along the upper border, for the superior longitudinal sinus of 
the dura mater. 
2 
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Describe their articulations, development, and muscles. Each parietal 
bone articulates with 5 bones, — the frontal, occipital, sphenoid, temporal, and 
opposite parietal. It is developed from i centre in membrane. The only muscle 
attached to it is the temporal. 

THE OCCIPITAL BONE. 

Describe its general features and surfaces. It is trapezoidal in form, 

curved upon itself, and placed at the posterior and inferior region of the 

cranium. Externally its surface is convex and presents for examination the 

following, viz. — 

External Occipital Protuberance, and Crest, for the attachment of the liga- 

mentum nuchae. 
Superior and Inferior Curved Lines, extending outwards on each side of 

the external occipital crest. 
Foramen Magnum, transmitting the medulla oblongata and its membranes, 

the vertebral artficjes, and the spinal accessQiy. nerves. 
Condyles, 2 in number, for articulation with the atlas vertebra. 
Tubercles, i on each condyle, for the check ligaments. 
Anterior Condyloid Foramina, 2, for the hypoglossal nerves. 
Posterior Condyloid Foramina, 2, (often absent) for veins. 
Jugular Processes, 2, each helping to form the foramen lacerum posterius 

basis cranii. 
Internally, the surface is concave, showing — 

FosscB, 4, for the cerebellar and posterior cerebral lobes. 

Internal Occipital Protuberance, where 6 cranial sinuses meet to form the 

torcular (wine-press) Herophili. 
Crucial Ridge, the vertical portion for the falx cerebri and falx cerebelli ; 

the transverse portion for the tentorium cerebelli, having also a groove for 

the lateral sinus. 
Groove, for the lateral sinus, and the inferior petrosal sinus, along the 

postero-lateral border. 
Internal Openings of the foramina described above. 

Describe the Basilar Process of the Occipital. It lies in front of the 
foramen magnum, articulates with the body of the sphenoid bone, smooth and 
grooved internally for the medulla oblongata and pons varolii, which lie upon 
it ; rough inferiorly for the attachment of muscles, and presenting the — 

Pharyngeal Spine, for the attachment of the superiorjconstnctor jmm^ 
the pharynx and its tendinous raph6. 

Describe its articulations and development. The occipital articulates 
with 6 bones, — tfie 2 parietal, 2 temporal, sphenoid, and atlas. It is 
developed by 4 centres, I each for the posterior part, the basilar process, 
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5 ossification being completed about the 6tb year of 



What muscles are attached to the Occipital Bone? There are ll 

muscles attached on each side to the following portions, v'u. — 

Superior Curved Line 3 — the ocdpito-frontalis, tr^ietius, «nd stemo-cleido- 

space behuien the curved lines 2 — the complexus and aplcnius. 

Space below the inferiar curved line 3 — the obliqous capitis superior, rectui 

capitis posticus major and minor. 
Basilar Proetss 3 — the superior constrictor of the pbaTjmi, rectos capitis 

anticus major and minor. 
yugular Process I — the rectus capitis lateralis. 

THE TEMPORAL BONES. 
Describe their situation and diviBions. ' They are situated at the inferiw 

lateral portions of the skull, and contain the oi^ans of hearing. Each bone is 
divided into 3 parts, the Squamous' (scale-like), Mastoid^ (nipple-like), and 
Petrous ' (hard) ; and it is named from being the sitetof the first gray hairs 
(lempus, time). 

Describe the Squamous Portion. It is a semicircular plate, smooth ex- 
ternally, and grooved internally for the middle meningeal arteiy, with de- 
pressions for the cerebral con toIuI ions. Externally are seen the — 

Zygomatic Process.d or i^oma, Fto. i. 

ing forwards to articulate with 
the malar bone. 

Zygomatic Tubercle,' at the base 
of the process, (br the exter- 
nal lateral ligament of the lower 
jaw. 

Eminenlia Articularis, formed by 
the anterior root of the zygoma. 

Glenoid Fossa,e between the ante- 
rior and middle roots of the zygo- 
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condyle of the lower jaw, and is 
covered with cartilage; its posterior part lodges the parotid gland. 
Glasserian Fissure, divides the glenoid fossa; it transmits the laxatoi 
tympani muscle, the ^mpanic artery, and the processus gracilis of the 
malleus. 
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Opening of the Canal of Hugier, lies in the angle between tie squamom 
and petrous portions of the bone ; and truismits the chorda tympani ncTve. 
Timperal SidgeJ in part. 

Describe the Mastoid Portion. It prefects like a nipple from the infeiiot 
poitioQ cA the bone posteriorly. Internally it is grooved for the lateral sinus ;' 
externally are seen the— 
Mastoid ForatHtn,^ the largest of several bnunioa, for a vein. 
Mastoid Procest, at the tip, for (he stento^eido-uastoid, splenius, and 

trachelo -mastoid muscles. 
Digailric Fossa J (or the posterior belly of the digastric muscle. 
Occipital Groove,' for the occipital artery. 
Mastoid Cells, in the interior of the mastoid process, c^ien on the posterior 

wall of the middle ear, aiid are lined with mucous membrane. 
Describe the Petrous Portioit. It is very hard, pyramidal in form, Con- 
tains the internal and middle earj projects inwards and forwards, and presents 
a base, an apex, three surfaces, and three borders. 
On the Base are seen, the— 

Fin. * Meatus Auditorial Exiemus/ lie 

external opening of the ear. 
Auditory Process, a bony ring for the 
eilemal cartilage of the ear. 
Apex lies internally, at the base of the 
skull, forming the outer boundary of 
the foramen lacenmi medium, and 
contains the internal carotid canal. 
Anterior Surface, presents from within, 
outwards — 

Opening of Ike Carotid Canal}^ for 
the internal carotid artery and 
plexus. 

Depression, for &e Gasserias ganglion of the 5th pair of cranial nerves. 
Hiatus Fallopii, for great petrosal nerve and an arteiy. 
Foramen, Cor small petrosal nerve. 

Eminence, over the superior semicircular canal of the ear. 
Depression, over the tympanum. 
Posterior Surface, presents — 
Meatus Audilorius Inlemus}* transmits the 7th and Sth pairs of cranial 

nerves and the aadilory artery, and lodges a process of dura tnater. 
Opening of the Aqueductus Vestiiuli," transmits to the vestibule a small 
arteiy and vein, and lodges a process of dura mater. 
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Inferior surface, presents from within outwards — 
Rough Quadrilateral Surface^ for the origin of the tensor tympani and 

levator palati muscles. 
Opening of the Carotid Canal^ transmitting the internal carotid artery » and 

the carotid plexus of the sympathetic nerve. 
Aqueductus Cochlea^ transmitting a vein from the cochlea. 
Jugular Fossa f a depression for the sinus of the internal jugular vein, form- 
ing with the occipital bone the foramen lacerum posterius, which trans- 
mits that vein and the 8th pair of cranial nerves, etc. (See page 35.) 
Foramen for Jacobsor^s Nerve (tympanic branch of the glosso-pharyngeal), 

in the ridge between the jugular fossa and the carotid canal. 
Foramen for Arnold^ s Nerve (auricular branch of the pneumogastric), in 

the outer wall of the jugular fossa. 
Jugular Surface i for articulation with the jugular process of the occipital bone. 
Vaginal Process f ensheathing the root of the styloid process. 
Styloid Process}^ a long projection for the stylo-pharyngeus, stylo-hyoid, 
and stylo-glossus muscles (3); and the stylo-hyoid and stylo-maxillary 
ligaments (2), which are attached thereto. 
Stylo-mastoid Foramen}^ between the styloid and mastoid processes, for the 

exit of the facial nerve, and the entrance of the stylo-mastoid artery. 
Auricular Fissure^ for the exit of Arnold's nerve. 
In the angle between the petrous and squamous portions, are seen the— 

Septum Tubce^ a lamina separating the following canals. Its inner end pro- 
jects into the tympanum, and is called the Processus cochleanformis. 
Opening of the canal for the tensor tympani muscle. 
Osseous Opening of the Eustachian tube* inferiorly. 
The Anterior Border articulates partly with the spinous process of the sphe- 
noid bone. 
The Posterior Border assists in forming the jugular foramen, and is grooved 

for the inferior petrosal sinus. 
The Superior Border separates the anterior fossa of the skull from the middle 
fossa ; to it is attached the tentorium cerebelli, and it is grooved for the su- 
perior.petrosal sinus.^^ 

Describe its articulations and development. The temporal articulates 
with 5 bones, — the occipital, parietal, sphenoid, malar, and inferior maxillary. 
It is developed by 4 centres, one each for the squamous portion, styloid pro- 
cess, and auditory process, and one for the petrous and mastoid portions. Its 
ossification is completed about the 2d or 3d year. 

What muscles are attached to it ? There are 14 muscles attached to the 
following-named portions. To the — 

Squamous Portion 2, — ^the temporal and masseter. 
2* Ti 
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Mastoid Pertiim 6, — the occipito-frontalis, stemo-cleido-masttud, spleldtu 

capitis, tracliclo-mastoiil, digastric, and rctrabens aurem. 
Pttrmti Portion 3, — the tensor tympani, levator palali, and stapedius. 
Styloid Proeesi 3, — tlic stylo-glossus, stylo-lif oid, and sljlo-phaiyngeul. 

THE SPHENOID BONE. 

Describe Ita Position and Ponn, Wedged in between the bones of the 
skult anteriorly, it resembles a bai with out-stretched wings. It is named 
from the Greek word <i#4r spkane, a wedge, enters into the formation of 5 
cavities, 4 foasee, 3 Gsaures, and has — 

A Body. 3 Fterygdd Processes. 13 Foramina. 

2 Greater Wings.* s St;floid Processes. 12 pairs of Muscles. 

2 Lesser Wing!.' 6 Clinoid Processes. 13 Articulations. 

to Points of Ossification. 3 Lesser Processes. 

Describe the Body of the Spbenoid Bone. Placed in the median line, 
Cnboid in shape, it presents on its Uppkr SURFACE from before backwards, 
the following points, vii. — 

J.J Ethmoidal Spinif ar- 

■■ liculatiog with the 

ethmoid bone. 
A Smooth Surface, 
grooved for the ol- 
factory nerves. 
Oftic Groove, support- 
ing the commls-sure 
of (he optic nerves. 
Olaiary Process, an 
olive -shaped emi- 
nence behind the 
optic gjroove. 

Middle Clinoid Processes, bounding the sella Turcica in front. 
Sella Turcica^ (Turkish saddle), lodges the pituitary body and the circulor 

sinus of the brain. 
Dorsum Sella (back of the saddle), grooved for the 6th nerves. 
Posterior Clinoid Processes? for attachment of the Icniorium cerebelU. 
Grooves, laterally, for the cavernous sinus and internal carotid artery. 
The postekior surface is rough and quadrilateral i^^ it articulates with the 
basilar process of the occipital bone, ossification being completed from the 
i&h to the 20th year. 




THE SPHSNOID BONB. 



19 



Thb anterior surface [e nearly venical, and presents the — 

Lamella, in the median line, articulating with the perpendicular plate of 
the ethmoid bone, and forming part of the nasal septum. 

opening of Ike Sphenoidal Sinuses,' or cavities in the body of the bone 
nhich exist in adults, not in cbildren. 

Sphenoidal Turbinated Bones (pyramids of Wistar), wbich partially close 
the sinuses, and articulate with the ethmoid and palate bones. 
The inferior surface helps to form the nasal fossae, and present* the — 

Soslrum,<l which articulates with a groove on Ihe vomer. 

Vagina! Processes, I on each side of the rostrum. 

Plerygo-falaiine Grooves, which, with the sphenoidal processes of the palate 
bones, form the pterygopalatine canals, foi Ihe transmission of the pterygo- 
palatine arteries ajid nerves- 
Describe the Greater Wings of the Sphenoid. Each wing, on its 
it SURFACE, presents the fbllowtng points, viz. — 






Foramen Rotun- 
dvm? for the 
supenor man 
illary division 
of the 5lh 

Foramen Ovale? 
for the inferior 

sion of the 5ih 
nerve, Ihe 



ingeal artery 
Foramen Vtsalii, transmitting a small vein. 
Foramen Spincsum}^ transmitting the middle meningeal artery. 
The ANTERIOR SURFACE assisls in forming the external wall of the orbit, the 
spheno-max illary and sphenoidal fissures. It articulates with the frontal and 
malar bones, and presents a — 

NcUh, transmitting a branch of the ophthalmic artery. 

Spine, for part of the lower head of the external rectus muscle. 

External Orbital Foramina, transmitting nrterial branches. 
The external surface presents the following points,— 
Pterygoid Ridge, dividing the temporal fossa from the lygomatic. 
Spine of ike SpAenoid," to which are attached the internal latemal ligament 

of the lower jaw, and the laxator (ympani mu&ck. 
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The circumference is partly serrated for articulation with the temporal and 
frontal bones, and partly smooth for the anterior margin of the foramen 
lacerum medium and the inferior margin of the sphenoidal fissure, which 
margins it assists in forming. 

Describe the Lesser Wings ^ of the Sphenoid. Called also the Pro- 
cesses of Ingrassias,« they terminate internally in the Anterior Clinoid Pro- 
f«jef ,** their anterior borders articulate with the orbital plate of the frontal 
Done, the posterior are free, dividing the anterior cerebral fossa frdm the 
middle. Connected intimately with each of these wings are the — 

Optic Foramen,^ formed by the separation of its roots, and transmitting the 

optic nerve and the ophthalmic artery. 
Sphenoidal Fissure^ or foramen lacerum anteriuSji' is bounded above by 
the lesser wing, below by the greater wing, and transmits the 3d, 4th, 
ophthalmic division of the 5th, and the 6th nerves, the ophthalmic vein, 
branches of the lachrymal and middle meningeal arteries, some filaments 
of the sympathetic nerve, and a process of the dura mater. 

Describe the Pterygoid Processes of the Sphenoid. The wing-like 
processes descend, i on each side of the body, and divide each into 2 thin, 
bony plates,/'" connected together anteriorly, and presenting — 

Pterygoid Fossa^ between the plates posteriorly, the origin of the external 

pterygoid muscle. 
Scaphoid Fossa, at the base of the internal plate, serves as the origin of the 

tensor palati muscle. 
Hamular Process, a hook-like projection at the apex of the internal plate, 

around which plays the tendon of the tensor palati muscle. 
Vidian Canal^^ at the root of the process, for the Vidian nerve and vessels* 
Triangular Notch, at the end of the process, articulates with the pterygoid 

process of the palate bone. 

With what bones does the Sphenoid articulate? With 12, the other 
7 bones of the cranium and 5 of the face, — the vomer, 2 malar, and 2 
palate. 

How is the Sphenoid developed ? By 10 centres, as follows. — 2 for the 
greater wings, 2 for the lesser wings and anterior part of the body, 2 for the 
posterior part of the body, 2 for the pterygoid processes, and 2 for the sphe- 
noidal turbinated processes. Ossification begins in the 2d fcetal month, and is 
completed about the nth year, by the union of the turbinated processes with 
the body. 

What muscles are attached to the Sphenoid bone? There are 12 
pairs, as follows, viz. — 

Orbital muscles, 6 — all except the inferior oblique of the eye. 
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Ancles ef Moiticatiott, 3 — the temporal, extemul and intenml pterygoids. 
Supeiior consbictor, tensor palati, and laxator tympani, 3. 



THE ETHMOID BONB. 
Describe its Oeneral Cturacteristics. It is a spongy, light bone, de- 
[lending from the ethmoidal notch of the frontal, and from betwee 
plates. It consists of a body and z lateral mas! 
word ifijioc, aythmos, a sieve. 

What are the Points on its Body 7 The body^ consists of a horizontal 
or cribiifonn plate, and a perpendicular plate, and presents the — 
Crista Gallif or cock's comb, projecting np- fia s 

wards, for the attachment of the anterior end , 

of the falx cerebri. 
Cribriform Plati,d on each side of the crista 
galli. It is concave for the olfactory 
bulbs,' and perforated for the transmission 
of the olfactory nerves, the nasal branch 
of the ophthalmic nerve, and numerous 
small vessels. 
Perpendiadar Plate fl assists to form the nasal ' 
septum, is usually inclined to one side, 
grooved for filaments of the olfactory 
nerves, and has attached to it the cartilage of the n 
Describe the Lateral Masses. They consist of a number of cellular 
cavities, and each one presents the following points, viz. — 
Ethmoid Cells, the anterior opening by the infundibulum into the middle 

meatus of the nose, the posterior into the superior meatus. 
Os Planum,!' or orbital plate, helps to form the inner wall of the orbit, and is 
notched superiorly to form nilh the frontal bone [he two ethmoidal foramina. 
Unciform Process, descends to articulate with the inferior turbinated, and 

forms part of the inner wall of the antrum. 
Superior Turbinated Proeiss,/ carves, downwards and outwards. 
Middle Turbinated Praciss,g is larger and more curved than the superior. 
These processes bound the superior meatus of the nose, and are often 
called the superior and middle turbinated bones. 
Describe its articulations, development, and muscles. The ethmoid 
artieulates with 15 bones, viz. — all those of the face except the malar, and the 
frontal and sphenoid of Ihe cranium. It is developed by 3 centres, I for each 
lateral mass, and I for the body, ossification being completed about the (X» 
year. There are no muselet attached to it. 
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THE NASAL BONES. 
Describe tbem. They are s small bones forming the bridge of the nose l^ 
aj»iculatioQ with each other in the median line. They arc convex exter- 
nally, concave internally, and grooved for the external branch of the nasal 
nerve and for small arteries. They each arHmlatt with 4 boties, — the frontal, 
■ ethmoid, superior maxillary, and the opposite nasal ; arc each deviloped by one 
centre of ossification, and have no muscles attached to them. 

THE SXre>ERIOR MAXILLARY BONES. 
Describe diein. They are z hollow bones, together forming ihe upper 
jaw. Each bone consists of 4 processes, and a body which possesses a large 
cavity, the antnira of Highmore. 

Describe the AntTum of Kighmore. It is a pyramidal cavity in the body of 
Ihe bone, and opens into the middle meatus of the nose by an aperture which 
b very small in the recent subject, admitting only a small probe. Its walls are 
very thin, and are covered internally by a mucous membrane. It presents the — 
Aptrlure, partly closed by the articulation of the unciform process of the 
ethmoid with the ethmoidal process of the inferior turbinated; and that 
of Ihe maxillary process of the palate with a lissure in Ihe superior maxil- 
lary; also by the maxillary process of the inferior turbinated which hooks 
over the lower edge of the orifice. 
Posterior Denial Canals, on the posterior wall of the cavity. 
Processes in its floor, formed by the alveoli of the ist and 2d molar teeth, 

the roots of which occasionally perforate it. 
What other points are presented by the body? The body has 4 
surfaces, Ihe fecial externally, the zygomatic 
■ posteriorly, the orbital superiorly, and an 

internal surface forming part of the outer 
wall of the nose and the cavity of ihe 
mouth. It presents the— 

Incisive Fostaf on the fecial surface, 
above the incisor sockets, for the origin 
of the depressor alx nasi muscle. 
Canine Fossa,' more externally, for the 

Infraorbital Foramen? above the cn- 
nine fossa, transmitting the infraor- 
bital vessels and nerve, from the in- 
fraorbUal canal in the orbital surface 
of the bone. 
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Maxillary Tuberosity, articulates with the tuberosity of the palate bone. 
Turbinated Crests, inferior and superior, on the inner surface, bounding 

horizontal grooves which correspond to the meati of the nose. 
Vertical Grooves, on the inner surface, one assisting to form the nasal duct, 

the other to form the posterior palatine canal. 
Rough Surface, for articulation with the palate bone. 
Orbital Surface, articulating with the lachrymal, ethmoid, and palate bones 

interiorly, partly bounding the spheno-maxillary fissure exteriorly, and 

forming the lower margin of the orbit anteriorly. 
Infraorbital Groove, along the orbital surface, ending in the infraorbital 

canal and foramen. (See ante,^ 
Depression, for the origin of the inferior oblique muscle of the eye. 

Describe its Processes. They number 4, as follows. — 
Malar Process,* is triangular, looks outwards from the body, and is rough 

for articulation with the malar bone. 
Nasal Process,* is thin anteriorly and serrated superiorly for articulation 

with the nasal bone ; posteriorly it is smooth and articulates with the lachry- 
mal. It presents the — 

Turbinated Crests, superior and inferior, the former articulating with the 
middle turbinated process of the ethmoid bone. 

Outer Surface, gives origin to the orbicularis palpebrarum and levator labii 
superioris alaeque nasi muscles, and the tendo oculi. 

Groove on the posterior border, helping to form the nasal duct. 
. «.LVEOLAR Process, forms the curved line of the teeth, and presents — 

Alveoli, or sockets, for 8 teeth in the adult, 5 in the child. 
Palate Process, forms part of the floor of the nasal cavity, and the roof of 

the mouth. It articulates with the vomer, the palate bone, and with its 

fellow process, and presents the — 

Incisive Foramen, or foramen of Stenson, leading into the anterior palatine 
canal, for the anterior palatine vessels. 

Foramina of Scarpa, 2, transmitting the naso-palatine nerves. 

Groove on the under surface, for the protection of the vessels and nerves. 

Orifice of the posterior palatine canal, at the posterior end. 

Nasal Crest, at the articulation of the two processes with the vomer. 

Anterior Nasal Spine, the anterior extremity of the nasal crest. 

Describe its articulations and development. The superior maxillary 
articulates with 9 bones, — the frontal,*' ethmoid,** vomer,*' nasal,** lachrymal, 
malar, palate, inferior turbinated, and opposite superior maxillary .*° It is de' 
veloped probably by 4 centres, — i for the facial and nasal parts, aivoOxw^ l^x ^C^^ 
orbital and malar, a 3d for the incisive, aad a ^Oa. lot \5ci^ ^2\^X& ^\^c^ssa.• 
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What muscles are attached to it? There are ii, viz. — the orbicularis 
palpebrarum, and levator anguli oris alaeque nasi, 2, to the nasal process ; — the 
levator labii superioris, levator anguli oris, compressor naris, depressor alse 
nasi, orbicularis oris, and inferior oblique of the eye, 6, to the body ; — the buc- 
cinator, I, to the alveolar process ; — the masseter, i, to the malar process ; — and 
the external pterygoid, I, to the tuberosity, 

THE LACHRYMAL BONES. 

Describe them. They are 2 small quadrilateral-shaped bones, situated in 
the anterior part of the inner wall of the orbit. Each presents a — 
GroovCf on the external surface, forming part of the nasal duct. 
Ridge^ also externally, for attachment of the tensor tarsi muscle. 
Furrow, internally, corresponding to the ridge on the external surface. 
Hatnular Process, projecting downwards to articulate with the lachrymal 

process of the inferior turbinated bone. 
Internal Surface, closes the anterior ethmoidal cells. 

Describe its articulations, development, and muscles. The lachry- 
mal articulates with 4 bones, — ^the frontal, ethmoid, superior maxillary, and 
inferior turbinated. It is developed ixova. i centre, and has but I muscle attached 
to it, the tensor tarsi, or Homer's muscle. 

THE MALAR BONES. 

Describe them. The cheek bones are situated at the outer and apper part 
of the face, aiding to form the cavities of the orbits and the temporal and zyg- 
omatic fossae. Each presents an — 

External Surface, convex, for attachment of the zygomatic muscles. 
Foramen, externally, for the malar branch of the temporo-malar nerve. 
Foramen,^ internally, for the temporal branch of the same nerve. 
Frontal Process,^* articulates with the external angular process of the frontal. 
Orbital Process,^ projecting backwards, forming part of the floor and outer 
wall of the orbit, as well as part of the temporal fossa, and bounds tha 
spheno-maxillary fissure anteriorly. 
Fig. 7. Zygomatic Process,/ projecting backwards to articulate 

with the zygomatic process of the temporal bone by a 
serrated edge. 
U^er Border J^ forms the outer and inferior margin of th« 

orbit. 
Lower Border, thick and rough, for the origin of the maa 
seter muscle. 
Anterior Border,d articulates with the superior maxillary bone. 
Posterior Border ^ terminates the temporal fossa below. 
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Name its articulations, centres, and muscles. The malar articuiatei 
with 4 bones, — ^the frontal, sphenoid, temporal, and superior maxillary. It is 
developed by one centre of ossification, and has 5 muscles attached to it, — the 
levator labii superioris, zygomaticus major and minor, masseter and temporal. 

THE PALATE BONES. 

Describe them. They are 2 irregularly-shaped bones, situated poste< 
riorly in the nares. Each bone assists in forming the floor and outer wall of 
the nose, the roof of the mouth, the floor of the orbit, the inner wall of th« 
antrum, the zygomatic, spheno-maxillary, and pterygoid fossae, and presents the 
following points. — 
Horizontal plate, « completes the nasal floor and hard palate ; has a — 

Ridge^ on the inferior surface, for the tensor palati aponeurosis. 

Groove, assisting to form the posterior palatine canal. 

Foramina, transmitting the anterior and posterior fig. 8. 

palatine nerves. 

Anterior Border^ is serrated, and joins the superior 
maxillary bones. 

Posterior Border, is free and concave, for the attach- 
ment of the soft palate. 

Inner Border, d is thick, and articulates with its fel- 
low, forming a groove for the reception of the vomer. 
Its posterior extremity is the — 

Posterior Nasal Spine, for the origin of the azygos 
uvulae muscle. 
Vertical plate,^ a broad and thick lamella, presents the following : — 

Superior Turbinated Crest, on the inner surface. Below it is the — 

Inferior Turbinated Crest,g dividing the middle meatus of the nose from 
the inferior, and articulating with the inferior turbinated bone. 

Posterior Border, articulates with the pterygoid process of the sphenoid. 

Groove, on the external surface, helping to form the posterior palatine canal. 

Two Smooth Surfaces, externally, one forming the inner wall of the zygo- 
matic fossa; the other, part of the inner wall of the antrum. 

Thvo Rough Surfaces, also externally, one for articulation with the superior 
maxillary ; the other with the pterygoid process of the sphenoid. 

Deep Notch, which by articulation with the sphenoid bone, forms the 
spheno-palatine foramen, h for the spheno-palatine nerves. 
Pterygoid process,^ is wedged into the notch between the plates of the ptery- 
goid process of the sphenoid, with which it articulates laterally. In it are the—* 

Palatine Foramina, for the external and posterior palatine. YkKts^s*, 

Posterior Surface, aids in forming the pterfgcAd io^^ai. 

SI 
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Orbital process,* triangular in shape, large and hollow. It has^ 

Three Articular Surfaces^ for the sup. maxillary, sphenoid, and ethmoid.. 

Two Free Surfaces^ the orbital forming part of the floor of the orbit, th« 
external aiding to form the zygomatic fossa. 

Rounded Border y forms a part of the spheno-maxillary fissure. 
Sphenoidal process,^ projects backwards, articulates superiorly with the 

body of the sphenoid, and externally with the pterygoid process of the 

sphenoid. On its upper surface is a — 

Groove^ which assists in forming the pterygo-palatine canal. 

Inner Surface^ forms part of the outer wall of the nasal fossa. 

Describe its articulations, development, and muscles. The palate 
articulates with 6 bones, — the sphenoid, ethmoid, vomer, superior maxillary, 
inferior turbinated, and its fellow palate bone. It is developed by one centre at 
the junction of the two plates. There are 5 muscles attached to it, — ^the azygos 
uvulae, internal and external pterygoids, superior constrictor, and tensor palatL 

THE INFERIOR TURBINATED BONES. 

Describe them. They are 2 thin curved osseous plates situated in the 
nasal fossae, their convex surfaces presenting inwardly. Each bone is attached 
above to the inferior turbinated crests of the superior maxillary and palate 
bones, and presents the following, viz. — 

Lachrymal Process^ aiding to form the nasal 
duct, by articulation with the lachrymal and 
superior maxillary bones. 
Ethmoidal Process^ articulating with the unci- 
form process of the ethmoid, thus helping to 
partially close the aperture of the antrum. 
Maxillary Process^ also helps to partially close the aperture of the antrum, 

by hooking^ over the lower edge of that orifice. 
Free Border^ below, coming to about ^ inch above the floor of the nose. 

Name its articulations, centres, and muscles. The inferior turbinated 
articulates with 4 bones, the ethmoid, lachrymal, palate, and superior max- 
illary. It is developed by one centre, and has no muscles attached to it. 

THE VOMER. 

Describe it. The vomer (plough-share) forms the postero-inferior part 
Fig. 10. of the nasal septum, but is usually bent to one 

side. Its — 
J^^H^^^^^V^ Superior Border} ^ has a groove and two alae 

or wings, for articulation with the rostrum 
and vaginal processes of the sphenoid bone. 
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Anterior Border} is grooved for the ethmoidal plate and the nasal cartilage. 

Inferior Border} the longest, articulates with the nasal crest of the superior 
maxillaiy and palate bones. 

Posterior Border, is free and preaenia towards the pharyni. 

Naso-palaline Grooves, laterally, for the naso-palatine nerves. 

Furrows, on the lateral surfaces • for vessels and nerve-filaments. 

Name Its articulations, centres, and muscles. The vomer articulates 
with 6 bones, — the sphenoid, ethmoid, z superior maxillary, and 2 palate 
bones. Il in developed by one centre, which appears about the 6lh fcelal week 
in cartilage twtween two lamina which coalesce after puberty. It has no 
muscles attached to it. 

THE INFERIOR MAXUXARY BONE. 

Describe its general characteristica. The inferior maxillary bone forms 

(he lower jaw, receives the inferior teeth, and is the second bone of the body 

in which ossification appears, (he clavicle being the first. It consists of a body 

Describe the Body of the bone. It is shaped somewhat like a horse- 
shoe, and presents for exammation the following; viz. — 

Alveolar Portion, above the obliqae line, containing on its upper border 

ahieeli for 16 teeth in the adult, for 10 in the child. 
Symphysis, a vertical ridge on the median line, marking the junction of the 

two symmetrical portions of which the fxine originally consisted. 
Mental Process, a prominent triangular eminence, forming the chin. 
Externally on each side from the symphysis backwards, are the — 
Intisive Fossa, above the chin, for 

(he origin of the levator raenli. 
Mental Foramen, below the ad 

bicuspid alveolus, transmitting 

the mental anery and nerve. 
External Oblique Line, for the 

origins of the depressor labii 

inferioris and depressor anguli 

oris muscles from its anterior 

half. 
Groove, near the angle, for the 

facial artery. 

Internally, on each side from the median depression backwards, are the — 
Genial Tubercles, the superior for (be genio hyo glossus muscle; the inferiol 

for the genio-hyoid. 
Mylo-hyaid Ridge, obliquely backwards, tot ftie nvj\<i-\iTii4. TKas*i«. 
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Sublingual Fossa, neai the genial tubercles, for the sublingual gland. 
Fossa, below the sublingual, for the anterior belly of the digastric muscle. 
Submaxillary Fossa, below the ridge, for the submaxillary gland. 

Describe the Rami of the Inferior Maxillary. The rami, or ascending 
portions of the bone, are 2 in number, and each present the — 

Coronoid Process, anteriorly, for the insertion of the temporal muscle. 

Condyloid Process, posteriorly. Its condyle articulates with the glenoid 
fossa of the temporal bone, its neck receives the insertion of the external 
pterygoid muscle, its tubercle has attached to it the external lateral liga- 
ment of the lower jaw. 

Sigmoid Notch, a deep depression separating the above-named processes 
from each other, and crossed by the masseteric vessels and nerve. 

Groove, on the coronoid process internally, and prolonged downwards upon 
the body, for the attachment of the buccinator muscle. 

Ridges, on the external surface, for the insertion of the masseter. 

Spine, a projection on the internal surface, for the attachment of the internal 
lateral ligament of the jaw. 

Inferior Dental Canal, opening behind the spine, lies within the ramus and 
body of the bone for the inferior dental vessels and nerve. It communi- 
cates with each alveolus and with the mental foramen. 

Mylo-hyoid Groove, below the spine, for the mylo-hyoid vessels and nerve. 

Rough Surf ace, hf^voA the groove, for the internal pterygoid muscle. 

Angle of the yaw, at the junction of the posterior body of the ramus with 
the inferior border of the body, for the insertion of the masseter and in- 
ternal pterygoid muscles, and the stylo-maxillary ligament. 

Describe the Articulations and Development of the Inferior Max- 
illary bone. It articulates with one pair of bones, — the temporal. It is the 
earliest formed bone in the body except the clavicle, and is probably developed 
by 2 centres, one for each lateral half, the two halves coalescing at the 
symphysis about the ist year of age. In adult life the ramus arises almost 
vertically from the body, and the dental canal lies about the middle of the 
body. In old age the ramus extends obliquely backwards, the angle becoming 
very obtuse ; and the alveolar portion being absorbed, the dental canal is near 
the superior border. 

What Muscles are attached to the Inferior Maxillary? They 
number 15 pairs, — the masseter, internal and external pterygoids 'and temporal, 
4, to the ramus ; — the genio-hyo-glossus, genio-hyoid, myio-nyoid, digastric, 
and superior constrictor, 5, to the internal surface of M^ body ; — the depressor 
labii inferioris, depressor anguli oris, levator menti, orbicularis oris, platysma 
myoides, and buccinator, 6, to the external surface of the body. 
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THE ORBITS. 

Describe the Oibital Cavities. The orbits are 2 conoidal cavities, 
situated between the forehead and the face, their bases outwards, their afuces 
pointing backwards, the lines of axial prolongation meeting at the sella 
turcica of the sphenoid bone. They conla.Ln the organs of vision with their 
appendages, and are each fomied by 7 banes, — the frontal,' ethmoid,* sphe- 
noid,' * ' lachrymal,' superior maxillary,' palate,' and malar,' of which the 
tirst three are common (0 both orbits. Each orbit communicates with I cavity 
and 4 fossa;, as follows, vii. — 

Cavity of the cranium, by the optic foramen " and sphenoidal fissure."* 

Foisei (4) — the nasal, temporal, zygomatic, and spheno maxillaiy, — by the 
nasal duct" and the spheno-maxiltary fissure." 

Wliat Foramina communicate with each orbit? Nine, — the optic 
foramen," sphenoidal fissure,"' anterior" and posterior" ethmoidal foramina, 
supraorbital," infraorbital," and malar foramina,'* the nasal dact," and the 
spheno- maxillary fissure." 



Describe the Roof of the Orbit. 

frontal bone anteriorly,' and the 
lesser wing of the sphenoid* pos- 
teriorly, it is concave, and presents 
the— 

Lachrymal Fossa^^ at its outer 
angle.for the lachrymal gland. 

Deprission,^ at the inner angle, 
for the pulley of the superior 
oblique. 

Describe tbe Floor of the 
Orbit. Formed by the orbital 
surface of the superior maxillary 
bone,' and the orbital process of 
the malar' and palate bones,' it 
IS nearly flat and presents the — 

Palats-maxillary Suture poste- 

Jnfraorbital Canal, and a Dt- 
pression for the superior 
oblique muscle of the eye, 
anteriorly. 

InfraorbUal Crgoia}* poste- 



Fornied by the orbital plate of the 
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Describe the Inner Wall of the Orbit. Formed by the nasal process 
of the superior maxillary bone,^ the lachrymal,* the os planum of the ethmoid,' 
and the body of the sphenoid,' it presents — 

A Groovey for the lachrymal sac, and the Lachrymal Crest, anteriorly. 
2 Sutures, — the ethmo -lachrymal, and the ethmo-sphenoidal. 

Describe the Outer Wall of the Orbit. Formed by the orbital pro- 
cess of the malar bone,' and the greater wing of the sphenoid,*^ it presents the 
Orifices^^ of the malar canals, and the Spheno-malar Suture. 

Describe the Angles of the Orbit. They present the following points. 
In the superior external angle. 

Sphenoidal Fissure}^ or foramen lacerum anterius, transmits the 3d, 4th, 
ophthalmic division of the 5th, and the 6th nerves, the ophthalmic vein, 
branches of the lachrymal and middle meningeal arteries, filaments of 
the sympathetic nerve, and a process of the dura mater. 

Articulations, — the fronto-malar, and fronto-sphenoidal. 

In the superior internal angle. 

Suture, — the lachrymo-ethmo-frontal, in which are the following foramina. 
Anterior Ethmoidal Foramen^^ transmitting the anterior ethmoidal artery 

and the nasal nerve. 
Posterior Ethmoidal Foramen J^ transmitting the posterior ethmoidal artery 
and vein. 
In the inferior external angle. 

Spheno-maxillary Fissure^^ (described under the Zygomatic Fossa). 

In the inferior internal angle. 
A Suture, the ethmo-maxillo-palato-lachrymal. 

What other points are connected with the Orbit? Two, the supra- 
rxbital notch, and the optic foramen, as follows, viz. — 

Supraorbital Notch or Foramen}^ at the junction of the inner and middle 
thirds of the upper circumference, transmitting the supraorbital artery, 
veins, and nerve. A line prolonged from this notch through the interval 
between the bicuspid teeth of either jaw, will cross both the infraorbital 
and mental foramina, and the canine fossa of the superior maxillary bone. 

Optic Foramen}^ at the apex, is formed by the 2 roots of the lesser wing 
of the sphenoid, and transmits the optic nerve and the ophthalmic artery. 
From around its margin arises a tendinous ring, the common origin of the 
4 recti muscles of the eye. 

What Muscles arise within the Orbit ? The 4 recti and 2 oblique of the 
eye, the levator palpebrse, and the tensor tarsi (8 in all). 



THH POSSA. 



THE FOSSiE. 



Describe the Nasal Fosaee. Togellier they form the cavity of the nose, 
Deing separated from each other by the Septum iVaji." They open jn front 
by the ajiterior nares, behind by the posterior nares; and extend from tl]« 
palate processes of (he superior maxillary and palate bones," upwards to the 
base of the cranium. They are fonned bj 14 bones, — the elhmoid, sf*enoid, 
frontal, vomer, 2 nasal, 2 superior maxillary, 2 lacbiymal, 2 palate, and i 
inferior turbinated. 

Describe Oie Septum Nasi." It forms Ihe inner wall of each nosa) 
fossa, and is fonned chiefly by the perpendicular plate of the ethmoid bone, 
Ihe vomer, and the triangular cartilage of the septum; to a less exteni by S 
other bones, — the rostrum of the sphenoid, the nasal spine of Ihe frontal, and 
the crests of the nasal, palate, and superior maxilla.ry bones. 

Describe the points presented by each Nasal Fobsb. They are — 
On the roof. 

Openings, postericaly, into the sphenoidal sinuses. 

Ol/aclory Feramtna, and the Naiat SHI, Jn the cribriform plate of the efli- 
moid bone. 
On the floor. 

Orifice, of the anterior palatine canal. 

Suture, t>etween (he bones forming the hard palate. 

Nasal Spines, anterior and posterior, and the Jiidgt connecting them. 
On THB outer wall, from above downwards. 



St^rior Turbinated process of 

the ethmoid. 
Superior Meatus of (he nose, into 

which open 3 orifices, — those 

of the posterior ethmoidal and 

the sphenoidal sinuses, and the 

spheno- palatine foramen. 
Middle Turbinated'^ process of 

(he ethmoid. 
Middle Meatus of the nose, into 

which open 2 orifices, — those 

of the antrum" and infiindib- 

ulum, — the latter draining the 

anterior ethmoidal cells,' and (he frontal sii 
Inferior Turbinated Bone,^" below which is (1 







82 ANATOMY. 

Inferior Meatus of the nose, the largest ; into it open 2 orifices, — those of 
the lachrymal, and anterior palatine canals. To these may be added th«j 
anterior and posterior nares. 

Describe the Temporal Fossa. Situated on each side of the cranium, 
it is shallow above and behind, but deep in front and below; and is formed 
by parts of 5 bones, — the frontal, sphenoid, temporal, parietal, and malar. It 
is bounded above and behind by the temporal ridge, in front by the malar 
frontal and sphenoid bones, and below by the zygoma and the pterygoid ridge 
on the greater wing of the sphenoid. It is traversed by 6 sutures, — the 
Epheno-malar, spheno-frontal, spheno- parietal, spheno-temporal, fronto-parietal, 
and temporo-parietal. It opens below into the zygomatic fossa ; and lodges the 
temporal muscle, and the deep temporal vessels. 

Describe the Zygomatic Fossa. Extending downwards from the tem- 
poral fossa, it is thus bounded, — 

In fronts by the tuberosity of the superior maxillary bone. 

Externally^ by the zygoma, and the ramus of the inf. maxillai^. 

Internally t by the external plate of the pteryj^oid process. 

Abovey by the temporal fossa, the squamous portion of the temporal bone, 

and the greater wing of the sphenoid. 
BelffiVy by the alveolar border of the inferior maxillary bone. 

What Fissures open into the Zygomatic Fossa. Two, the — 
Spheno-maxillary Fissure^ between the greater wing of the sphenoid externally, 
and the superior maxillary and palate bones internally. It connects the 
orbit with the zygomatic, temporal, and spheno-maxillary fossae ; and trans- 
mits the infraorbital artery, the superior maxillary nerve and its orbital 
branches, and the ascending branches of Meckel's ganglion. 
Ptery go-maxillary Fissure ^ between the tuberosity of the superior maxillary 
bone and the pterygoid process of the sphenoid. It transmits branches of 
the internal maxillary artery, and connects the zygomatic fossa with the 
spheno-maxillary. 

Describe the Spheno-Maxillary Fossa. It is a triangular cavity be- 
tween the pterygoid process of the sphenoid bone and the tuberosity of the 
superior maxillary, and is situated at the junction of the spheno-maxillary, 
pterygo-maxillary, and sphenoidal fissures. Into it open — 
J FosscBy — the orbital, zygomatic, and nasal. 
2 Cavities y — the cranial, and buccal. 

^ Foramina^ — the Vidian and plerygo-pala\^e canals, and the foramen 
rolundum, posteriorly ; the spheno-palatine foramen on the inner wall ; 
and the posterior palatine canal inferiorly , — occasionally also the acceS" 
soiy palatine canals. 
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THE SUTURES AND FONTANELLES. 

Name the Sutuxes of the skull. There are 17. 
4^ the I 'ertex of the skull are 5, the — 

Sagittal, or interparietal. 

2 Coronal, or fronto-parietal. 2 Lambdoid, or occipito-parietaL 
At the Sides of the skull are 4, the — 

2 Spheno-parietal. 2 Temporo-parietal. 
4t the Base of the skull are 5, the — 

2 Temporo-occipital. Basilar, in the central line of the base. 

2 Temporo-sphenoidal. 
In the Mesial line, besides the sagittal and basilar, are 3, the — 

Spheno-ethmoidal. Spheno-frontal. Ethmo-frontal. 

Describe the Facial Sutures. The most important are the following, buA 
the sutures of the face are very numerous. 

Zygomatic Suture, at the temporo-malar articulation. 

Transverse Suture, extending from one external angular process of the 
frontal bone across to the other, and connecting that bone with the malar, 
sphenoid, ethmoid, lachrymal, superior maxillary, and nasal bones. 

Symphysis of the Chin, the site of a foetal suture. 

How are the Sutures formed? By dentations of the external tables in- 
terdigitating with each other, the adjacent edges of the internal tables lying in 
unjoined proximity. The sutures are not formed until a long time after the 
formation of the skull, probably to permit of the marginal growth of the bones. 

What are the Fontanelles ? They are 6 membranous intervals in the in- 
fant's skull, corresponding in situation with the angles of the two parietal 
bones. They are as follows, viz. — 

Anterior, at the junction of the sagittal and coronal intervals. 

Posterior, at the junction of the sagittal and lambdoid intervals. 

Lateral Fontanelles, 4, two at the anterior inferior angles, and two at the 
posterior inferior angles of the parietal bones. 

Describe the Wormian Bones. They are supernumerary small pieces 
of bone, irregularly shaped, and developed by special centres in unclosed por- 
tions of the cranial sutures and fontanelles, being more frequent in the lamb 
doid suture. They are also called "ossa triqueta" from their triangular form. 

Describe the Hyoid Bone. It is shaped like a horse-shoe, has no articu- 
lation with the skeleton, but supports the tongue. It consists of a Body, two 
greater, and two lesser Cornua or horns. On the body is a Crucial Ridge, 
with a Tubercle at the centre. It is developed by 5 centres, — one for the body 
and one tor each horn. Attached to it are lo muscles, 3 ligame^t^^%sA^v 
membrane, as follows, viz.*- 

c 



To tit Bmfy, — the genio-, mylo-, stylo-, sletno-, thyro-, omo-hyoid, the genio- 
liyo-glossus, and the hyo-glossns muscles; also tlie pulley of tbe digas- 
tric, the hyo-epiglottic ligament, and the tbyro-hyoid membrane. 

Ta lie Greater Grmu, — the hyo-glossus, middle constrictor muscles, and 
part of the Ihyro-hyoid ; — also the thyro-hyoid ligamenL 

Ti tie Laser Cumii, — the stylo-hjoid Ugamenl. 

TABLE OF THE FORAMINA AT THE BASE OP THE SKULL, 

with the various struclurti transmitted by each. 
Anterior Fonsa contains i single foramen and 5 in pa.irs, viz. — 



Foramen Cacum, — lodges a fold of dura r 

longitudinal sinus from the nose, sometimes one from the frontal f 
Ethmoidal fissure, — the nasd nerve, and the anterior ethmoidal ar 
Olfactory, — olfactory nerves, and nasal branches of the ethmoidal a: 
Anterior Ethmoidal, — anterior ethmoidal arteiy and the nasal nervi 
Posterior Ethmoidal,— ■posXenor ethmoidal arteiy and vein. 
Optic Foramen, — optic nerve and ophthalmic artery. 
Middle FoBBEB contain 8 pairs, viz.— 



I to (he 



Foram 
Ihalmic division of the Sll>> 



)r Spheticidal Fissuri,P — the 3d, 4th, oph- 
Jill the 6th cranial nerves, and filaments of 
the sympathetic; ophthalmic vein, 
a branch of the lachrymal artery, 
orbital branches of the middle 
meningeal arteiy, and a process 
of dura mater. 
Foramen Rotitndum, — superior max- 
illary division of the 51h cranial 



«!'f^^ 



Foramen Vesalii, — a small vein, 
This foramen is often absent. 

Foramen Ovale, t — inferior max- 
illary division of the 5th nerve, 
lesser petrosal nerve, and lie 
small meningeal branch of the 
internal maxillary artery. 

Foramen Spinosum, "< — middle men- 
ingeal artery, meningeal veins, 
and sympathetic filaments from th« 
cavernous plexus. 
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ForafHen Lacerum Mediumji — internal carotid artery, carotid plexus, large 

petrosal nerve, and a branch from the ascending pharyngeal artery. 
Small Foramen, — lesser petrosal nerve. 
Hiatus Fallopii, — large petrosal nerve, branch of middle meningeal artery. 

Posterior Fossa contains 6 pairs and i single, viz. — 
Meatus Auditorius IniemuSy — facial and auditory nerves, auditory artery. 
Aqueductus VesHbuli, — small artery and vein, process of dura mater. 
Foramen Lacerum Postertus,^ — glosso-pharyngeal, pneumo-gastric, and spinal 

accessory nerves, internal jugular vein, meningeal branches of the ascend 

ing pharyngeal and occipital arteries. 
Mastoid Foramen (often absent), — small vein, occasionally the mastoid 

artery. 
Anterior Condyloid Foramen, — hypoglossal nerve, meningeal branch from 

the ascending pharyngeal artery. 
Posterior Condyloid Foramenw (often absent), posterior condyloid vein. 
Foramen Magnum,^ — medulla oblongata and its membranes, the vertebral 

arteries, and the spinal accessory nerves. 

Externally, at the base of the skull are lo pairs, viz. — 
Opening of the Eustachian Tube, — air to the middle ear. 
Opening of Tensor Tympani Canal, — the tensor tympani muscle. 
Orifice of the Vidian Canal, — the Vidian nerve, and vessels. 
Glasserian Fissure,^ — laxator tympani muscle, tympanic artery, processus 

gracilis of the malleus. 
Orifice of the Canal of Hugier, — chorda tympani nerve. 
Foramen for yacobson's Nerve, — ^tympanic branch of glosso-pharyngeal. 
Foramen for Arnold'' s Nerve, — auricular branch of pneumogastric. 
Opening of the Aqueductus Cochlea, — vein to the cochlea. 
Stylo-mastoid Foramen,* — facial nerve, stylo-mastoid artery. 
Auricular Fissure, — exit of Arnold's nerve. 

Face presents 3 pairs, viz. — 

Supraorbital Foramen or Notch, — supraorbital artery, vein, and nerve. 
Infraorbital Foramen, — infraorbital artery and nerve. 
Mental Foramen, — mental artery and nerve. 

Palate presents, on each side at least 6 pairs, viz. — 

Incisive Foraminab (one or two), — nerves and vessels to the incisor teeth. 
2 Anterior Palatine, — anterior palatine vessels, naso-palatine nerves. 
Posterior Palatine, — posterior palatine vessels, anterior palatine nerve. 
Accessory Palatine Foramina (one or two), — ^posterior palatine nerves. 
Pterygo-palatine Foramen^ — pterygo-palatine vessels. 






THE BONES OF THE TRUNK. 
THE VERTEBRAL COLUMN. 
Wlat CuaTBcteristicB are Conunon to the V ert ebr t e ? Each vutebn 
consists of a body and an arch, the latter being formed by 2 pedicles and 2 
iKmiDse, which support 7 processes. 
Sody* is thick and spongy, convex in front' from side to side, concave verti- 
cally, and on the upper ind lower surfaces, which are surrounded hy a 
bony rim. Anteriorly are small foramina, for nutrient vessels, posteriorly 
a large foramen for the exit of the venue basis vertebrarum. 
Ptdiehs, project backwards from the body, inclining outwards. They are 
notched above and below, thus forming, with the adjacent notches, the 
Intervertebral Foramina for the entrance of vessels and the e»it of the 

Lamina^ are 3 broad plates, meeting in the spinous process behind, and 
rough on their upper and lower borders for the attachment of the liga- 
mentum suhflava. 

Transoerse Froeissis,* one 
on each side, projecting 

Articular Proccisis, two on 
each side, superior' and 
inferior,* project from the 
junction of the laminae 
and pedicles, and articu- 
lating above and Iwlow 
with the articular pro- 
cesses of Ihe adjacent 
vertebrx. Their superior 
facets look upwards in 
the cervical region, out- 
wards in the dorsal, and 
inwards in the lum1>ar. 
Spinous Process} projects 
backwards from the junc- 
tion oF the laminfe with 
each other, sometimes 
very obliquely. 
Slfiiaaf Foramm? ii the space enclosed by Ihe body, pedicles, and laminfe : 
and which, when the vertebree are articulated, forms part of the spinal 
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How are the Vertebrae distinguished? As cervical (7), dorsal (12), anu 
lumbar (5). Each of these divisions has several peculiar features, but their 
especial characteristics are as follows. 

T%e Cervical Vertebrce are pierced at the bases of their transverse processes by 
the vertebral foramina y which transmit the vertebral artery, vein, and plexus. 
The Dorsal Vertebrce have facets and demifacets on their bodies, for articula- 
tion with the heads of the ribs. 
The Lumbar Vertebrce are marked by the absence of the foramina^nd facets 

which distinguish the other two classes. 
What are the Peculiar Vertebrae? They are 9 in number, — the atlas 
or 1st cervical, the axis or 2d cervical, the vertebra prominens or 7th cervical, 
the 1st, 9th, loth, nth, and 12th dorsal, and the 5th lumbar. 

The Atlas is a bony ring supporting the head. A bony arch takes the place 
of a body, and its spinous process is a mere tubercle. Its Lateral Masses 
form its chief bulk, supporting large Articular Processes which all look 
inwards, the superior articulating with the condyles of the occipital bone. 
The Axis is marked by its Odontoid Process projecting upwards from the 
body into the anterior part of the spinal foramen of the atlas, where it 
articulates with the anterior arch, and receives the occipito-axoid and the 
check ligaments. 
The Vertebra Prominens has a long and prominent spinous process which 

ends in a tubercle for the ligamentum nuchse. 
The Dorsal Vertebrce. The 1st has one facet and a demifacet. The 9th has 
a demifacet only. The loth has but one facet on the body and one on 
the transverse process. The nth and 12th have each but one facet on 
the body, and none on the transverse processes. The 12th resembles a 
lumbar vertebra in size and shape. 
The ^th Lumbar is much deeper in front than behind ; its spinous process is 
small, but its transverse processes are large and thick, and point slightly 
upwards. 
What important Relations have Certain Vertebrae? 
The ^d Orz^iVa/ corresponds to — the bifurcation of the common carotid artery, 

and the superior cervical ganglion. 
The^th Cervical^ to — the junctions of the larynx with the trachea, and the phar- 
ynx with the CESophagus, and the middle cervical ganglion of the sympathetic. 
The 2d Lumbar^ to — the junction of the duodenum with the jejunum, the 
commencement of the thoracic duct and the portal vein, the origin of 
the superior mesenteric artery, the lower margin of the pancreas, the 
opening of the ductus communis chol6dochus, the lower end of the spinal 
cord, and the crura of the diaphragm. 
[The false vertebrae are described as bones of the ^V)^^.^ 
4 



lotk Hit, hu but oils Tacet on Id head. 

ulA Rib, hu no neck, no lubero*ity, and but one facet on itt head. 

iMih Hib, has neither neck, angle, luberosily nor groove, anil but one facet 

THE PELVIS. 
DcKribe the Pelvis. It is fonned by the sacrum, coccyx, and two ossa 
Innuminaia, anil is divided into, — 'Cb£ false filvia, Gom|irising the upper and 
expanded jmrtion, — and the Intt ptlvu, below Ihe ilio-pcclineal line. Tlie 
false pelvis corresponds to the iliac fossa;, and is marked 1^ its walls being 
deficient anteriorly between the iliac borders, and posteriorly between tne 
tacium and tltc posterior iliac >irines. The true pelvis has a — 

Brim, or inlet, bounded in front by the crest and ipine of the pu(«3, benind 

by ihc promontory of the sacrum, laterally by the ilio-peetineal line. lis 

axis corresponds to a line from the umbilisus to the middle of Ihe cuccyx. 

Its average diameters in the female are, — 4 inches anlero-posteriorly,' over 

J Inches transversely,' under 5 inches obliquely.' In Ihe male each of 

these measurements b about 

^ an inch less. 

Cavity, is a short curved 

canal, connecting the brim 

with the outlet. In tront its 

depth is about \^ inch, 

posteriorly 4 to 4^ inches 

In the female, 4^ to %% 

inches in the male. IL'' 

diameter is about 4^ inches 

in the female, 4^ inches in 

the male, all around. 

Otaltt, is Iwunded by the pubic arch above, the tip of the coccyx behind, 

and the tulierusitlcs of the ischii laterally. Its axis, if prolonged, would 

touch ilie promontory of the sacrum. Its diameters in the female are 

each nliDUt 4)^ inches, in the male about 3fi inches. 

State the chief dlfleienceB between the male arvl female pelvea. The maU 

fthit Is marked by sirenglh of ihe bones, prominence of the muscular inipres- 

tions, a deep and nnrrow cnvily, and large obturator foramina. T^k fftnali fel- 

W^hos lighter bones, lironder iliac fossre, the spines twing further apart, greater 

diameters nt every point, Ihe sacrum less curved, and the pubic arch wider. 

DoBcribe the Sacrvun. The "sacred bone" is triangular, curved, with its 
convexity bnckwardt, and is situated base u|iwards between the ossa innominata, 
forming with the coccyx the ]»stcrior wall of the pelvis. The bone i* fonned 
fay the coalnoeoce of 5 vertebrK, and presents the following points, viz— 





f fH^a,* tnuwveraetjr across both suriaces, mark the union of its original 

■egments. 
8 Anterwr Satrai Feraminay for tli« anterior sacral nerves. 
S Greova? shallow and broad, for the aforesaid nerves. 
Pnmumtcty, at its junction with the last lumbar vertebrae. 
S Potttrior Sacral Foramina, for the posterior sacral Fio. 90. 

TuberrUs, representing the spinous processes of the 

segments. 
Groove, posteriorly, on eaci) side of the spinous 

3 Comua, at the posterior inferior portion of the 

Auricular Surfaaf on each side, articulates with 
the ilium. 

Notch, laterally and inferiorljr, for the 5th sacra! nerve. 

Bast? has all the characteristics of the lumbar vertebne, with the last of 
which it articulates. 

Apex^ has an oval surface for articulation with the coccyx. 

Sacral Canal, the continuation of the spinal, is incomplete posteriorly at its 
lower end. Il transmits the Catida Equina ; into it open the sacral fora- 
mina laterally. 

Describe the Coccyx. It consists of 4 or 5 rudimentary vertebra: coalesced 
into a triangular bone, the base' of which articulates with the apex of the 
sacrum. Its posterior surface is rough for muscles and liga- 
ments, its anterior surface is smooth and marked by ridges at °- "■ 
the junction of its constituent vertebra. It presents the fol- 
lowing points. — 

g Comua,* superiorly, articulating with the sacral comua 
to form foramina for the 5th sacral nerves. 

Apex, is sometimes bifid and turned to one side. 

DAcribe the Osaa Innominata. The unnamed bones are placed one on 
each side of the osseous pelvis, and are each formed by the union, about 
puberty, of 3 bones,— the ilium, ischium, and pubes. The innominate bone 
Si a whole presents the following points, vii. — 
AdIabuluM, or cotyloid cavity, receives the head of the femur. It is situ- 
ated at the junction of the 3 bones, the ilium and ischium each forming 
about two-fifths, and the pubes one-fifth of it. A depression in its cewat 
lodges a mass of fat containing vessels for tL« boUTYfOmeiA. lA '^t ^-^mvn^ 



membrane. The Cotyloid Notch is a deficiency in its lower antertoi 
margin, transmitling nutrient vessels to the joint ; to the edges of the notch 
is attached the ligomentuin teres, and it is bridged over by the transverse 
ligament, a continaalion of the cotyloid ligament which surmounts (he 
brim of the acetabulum. 
Obturator, or Thyroid Foramen* on the anterior surface between the pubes 
and ischium, large and oval in the male, small and triangular in the 
female; is closed by (he obturator membrane, except above where (he 
obturator nerves and vessels pass through it. 
Describe the Ilium. It is the superior part of the imiominale bone, and 
presents the following points, viz. — 

Cral^ a,long its upper border, having an outer and inner lip for muscular 
attachment, and ending in the superior spines. 

Anterior Superior Spine* to which is attached 
*^- »- the sartorius and tensor vaginas femoris mus- 

cles, and Poupart's ligament. 
Anterior Inferior Spine,* for the straight tendon 

of the rectus femoris. 
Notch, between the above-named spines, trans- 
mitting the external cutaneous nerve, and 
lodging some fibres of the sartorius. 
Posterior Superior Spine," for the attachment of 
the erector spina; rauBclc, and the oblique part 
of the sacro-sciatic ligament. 
Posterior Inferior Spine}'' for the great sacro- 

sdatic ligament. 

Great Sacro-setatie Notch}* below the last-named 

spiue, transmits Ihe great sciatic, superior gluteal, and pudic nerves, the 

pyriformis muscle, and the sciatic, pudic, and gluteal vessels, and a nerve 

supplying the obturator externus muscle. 

Cunied Lines^ superior middle and inferior, on the outer surface of the 

bone, from the spaces between which arise the glutei muscles. 
Groove, above (he acetabulum, for the reflected tendon of the rectus femoris 

Linea IHo-pectinea, m part ; on the inner surface, above which is a smooth 

surface, the Venter of the Ilium. 
Auricular Surface}* rough, articulates with the sacrum. 

Describe the Ischium. It is the lowermost portion of the innominate bone, 
and presents the following points, vii. — 

Body, forms two-fiflhs of the acetabulum, and the external mxtrgin of the 
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obturator foramen ; on it is a broad groove for the tendon of the obturator 
externus muscle. Its posterior margin assists in forming the great sacro- 
sciatic notch. 

Spine}* for the gemellus superior, coccygeus, and levator ani muscles, and 
the lesser sacro-sciatic ligament. 

Lesser Sacro-sciatic Notch}^ below the spine, transmits the obturator muscle, 
its nerve, and the pudic vessels and nerve as they re-enter the pelvis, hav- 
ing crossed the spine of the ischium. The sacro-sciatic notches are con- 
verted into foramina by the sacro-sciatic ligaments; the greater notch by 
the lesser ligament, the lesser notch by the greater ligament. 

Tuberosity f^'^ the lowest and most prominent part, gives attachment to the 
greater sacro-sciatic ligament, and to several muscles. On it one rests 
when sitting. 

Ascending Ramus, bounds the obturator foramen inferiorly, articulates with 
the descending ramus of the pubes, and gives attachment to the obturator 
membrane and several muscles. 

Describe the Pubes. The pubic or pectineal bone forms the anterior portion 
of the innominate. It presents the following, viz. — 

Body, lies between the rami, with its fellow forms the Symphysis, giving 

origin to several muscles and ligaments. 
Crest^ is the upper part of the body, terminates externally in the Spine, and 

internally in the Angle, 
Spine, affords attachment to one end of Poupart's ligament. 
Linea Ilio-pectinea, in part ; gives attachment to the conjoined tendon, Gim- 

bernat's ligament, and the triangular ligament. 
Horizontal Ramus, forms part of the brim of the pelvis, of the margin of the 

obturator foramen, and of the acetabulum. On its under surface is a groove 

for the obturator vessels and nerve. 
Pectineal Eminence^ gives attachment to the psoas parvus muscle. 
Descending Ramus}^ flat and thin, joins the ascending ramus of the ischium, 

and bounds the obturator foramen internally. 

What Muscles ore attached to l£n& Os Innominatum ? 36, comprising 
those of the abdomen, thigh, perineum, floor of the pelvis, and rotators of the 
hip-joint. 

BONES OF THE UPPER EXTREMITY. 

THE SHOULDER. 

What Bones form the Shoulder ? The clavicle and scapula connecting the 
arm with the trunk, and in this respect homologous to the innominate bone ia. 
the lower ^rt of the body. 
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Describe the Clavicle. The collar- or key-bone, is a short bone by struct- 
ure, having no medullary canal; and is curved like the letter f, its inner 
two-thirds being cylindrical, and convex anteriorly ; its outer third flattened, 
and concave anteriorly. It is placed horizontally between the sternum and 
the scapula, and is the most elastic bone in the body. It presents, from within 
outwards, the following points, viz. — 

Facets^ for articulation with the sternum and the cartilage of the 1st rib, at 
its sternal end. 

Impression for the rhomboid, or costo-clavicular ligament. 

Groove^ on the lower surface, for the subclavius muscle. 

TubercUy for the conoid part of the costo-clavicular ligament. 

Oblique Line, for the trapezoid part of the same ligament. 

Facet, on the acromial end, for articulation with the scapula. 

Nutrient Foramen, in the subclavian groove. 

Describe the Scapula. The shoulder-blade is a large, flat, and triangular 
bone, situated on the posterior and lateral portion of the thorax, from the 2d 
rib to the 7th, inclusive. 

The Venter, or anterior surface, presents from within outwards, — 
Ridges, giving attachment to the subscapularis muscle. 
Marginal Surface, along the inner border, for the attachment of the serratus 

magnus muscle. 
Subscapular Fossa, and Angle, for the subscapularis muscle. 
The Dorsum, or posterior surface, presents the following, viz. — 

Spine, a bony ridge, which affords attachment to the trapezius and deltoid 

muscles, and ends in the acromion process. 
Supraspinous Fossa, above the spine, for the supraspinatus muscle. 
Infraspinous Fossa, below the spine, larger than the supraspinous, convex at 

its centre, lodges the infraspinatus muscle, and the nutrient foramen. 
Marginal Surface, along the external border, to which are attached the teres 
minor muscle above, the teres major below, and sometimes a few fibres of 
the latissimus dorsi at the lower angle. 
Groove crossing the margin, for the dorsalis scapulae vessels. 
Smooth Surface, behind the root of the spine, over which the trapezius 
muscle glides. 
The Acromion process, or " summit of the shoulder," extends from the spine, 
and projects over the glenoid cavity, articulating with the clavicle by an oval 
facet. It affords attachment to the deltoid and trapezius muscles, and by its 
apex to the coraco -acromial ligament. 
The Coracoid process, or " crow's beak," projects from the upper border 
and neck of the bone over the inner and upper part of the glenoid cavity. 
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Into it is inserted i muscle, the pectoral is b .^ 

and the short head of the biceps arise from it j ^ ^r 

ligaments are attached to it, — the conoid, trap/ b JS '^7 

The Superior Border presents the — I ^ « •§ \ *^ 

J S Cfa Hhe 

Suprascapular Notch^ converted into a foramq 58 N. 

by the transverse ligament, over which 

The omo-hyoid muscle is attached to tlj \^ 

notch. 

The Axillary Border is the thickest, and pU 

Rough Surface, for the long head of the triceps muscle, just below the 

glenoid cavity. 
Groove, the origin of a part of the subscapularis muscle. 
The Vertebral Border is the longest, and presents an — 
Anterior Lip, for the attachment of the serratus magnus. 
Posterior Lip, for the supra- and infra-spinatus muscles. 
Interspace, between the lips, for the levator anguli scapulae, the rhomboideus 

minor, and the fibrous arch of the rhomboideus major muscles. 
Other points of interest on the bone are the — 

Superior Angle, affords attachment to part of the serratus magnus, levator 

anguli scapulae, and supra-spinatus muscles. 
Inferior Angle, affords attachment to part of the serratus magnus and 

teres major muscles, and occasionally to a few fibres of the latissimus 

dorsi. 
Glenoid Cavity, at the external angle or head of the bone, a shallow 

cavity for the reception of the head of the humerus. It is deepened by 

the glenoid ligament which is attached around its margin ; and at its 

upper part gives origin to the long head of the biceps flexor cubiti 

muscle. 
Neck, is the contracted part of the bone behind the glenoid cavity ; from 

it arises the anterior root of the coracoid process. 

THE ARM. 

Describe the Hiunerus. It is the only bone in the arm, and articulates 
with the scapula above, and with the ulna and radius below. It presents the 
toUowing points, viz. — 

Head,b is nearly hemispherical, and smooth for articulation with a gle- 
noid cavity of the scapula. 
Anatomical Neck,c is a constriction in the bone, just below the head, for the 

attachment of the capsular ligament. 
Greater Tuberosity, d has 3 small facets for the insertions of the supra- 
spinatus, infraspinatus, and teres minor muscles. 
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mtyjf on the inner side of the bone, gives insertion to the 
ore, havi^ularis muscle. 

tyfO-iJjmtai Groove jf lies vertically between the tuberosities for the upper third 
anivof the bone, and lodges the tendon of the long head of the biceps flexor 
cubiti. Into its inner or posterior lip * are inserted the teres major and 
latissimus dorsi muscles, while its outer or anterior lipr receives the in- 
sertion of the tendon of the pectoralis major, which covers the groove. 

Surgical Neck^ is situated immediately below the tuberosi- 
ties, and is a slight constriction in the upper part of the 
shaft. 

Shaft fi is cylindrical above, prismatic and flattened below. 

Rough Surface^* for the insertion of the deltoid muscle, 
about the middle of the external surface of the shaft. 



Fig. 23. 
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Musculo- spiral Groove, lodging the musculo-spiral ner\'e, 
and the superior profunda artery, is situated on the pos- 
terior surface of the shaft, separating the origins of the 
outer and inner heads of the triceps muscle. 

OrificeJ of the nutrient canal, about the middle of the 
shaft. 

Condyloid Ridges op internal and external, arising from 
the respective condyles, extending upwards along the* 
shaft. 

External Condyle,^ gives attachment to the external 
lateral ligament and the extensor and supinator group 
of muscles. 

Internal Condyle,^ lower and more prominent than the 
other, gives attachment to the internal lateral ligament 
and the flexor and pronator group of muscles of the 
fore-arm. 

Radial Head,lf forms the external part of the inferior articular surface ; for 
articulation with the radius. 

Trochlear Surface ^l articulates with the greater sigmoid cavity of the ulna ; 
is a deep depression between two borders, and extends from the anterior 
to the posterior surface of the bone. 

Coronoid Fossa^i in front of the trochlea, receives the coronoid process of 
the ulna when the fore-arm is flexed. 

Olecranon Fossa, behind the trochlea, receives the tip of the olecranon pro- 
cess, when the fore-arm is extended. 
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THE FORE-ARM. 
Describe the Ulna. The elbow-bone is ihe interna! bone of the fore-arm. 
It is larger and longer than the radius, forming the greater portion of the 
articulation with the humerus. It does not enter into the formation of the 
wrist-joint, being excluded therefrom by an inlerarticular fibro-cattilage, ll 
presents the following, viz. — 

Olecranon Process,^ at the upper extremity, forming the elbow. It is curved 
forwards, its apex being received into the olecranon fossa of the humerus 
when the fore arm is extended. Its posterior surface gives insertion to the 
tendon of the triceps. In its function and structure ll resembles the patella. 
Coronaid Process,' below the olecranon, projects forwards, its apex being 
received into the coronoid fossa of the humerus when the fore-arm is 
flexed. Its upper surface is concave for articulation with the humerus, 
its lower surface rough for the inserlioa of the brachialis anlicus muscle. 
Its inner surface has a margin for the internal lateral ligament, a tubercle 
for the flexor sublimis digitorum, and a ridge for the pronator radii teres. 
Gnattr Sigmoid Cavity,^ lies between the processes, and is divided by a 
vertical ridge into two unequal parts. It articulates with the trochlear 
surface of the humerus. „ 

Lesstr Sigmoid Cavity c lies external to the coronoid 
process; is oval and concave, articulating with the 
head of the radius, and giving attachment to (he 
orbicular ligament. 
Skaflfi large and prismatic above, smaller and rounded 
below, has the Nulrietil Poramenfon its anterior sur- 
face, and a promiaent margins eKiemally, to which 
is attached (he interosseous membrane. The shaft 
gives attachment lo 9 of the 12 muscles of the fore- 



Head,'' at the carpal end, articulates with the lesser 
sigmoid cavity of thfe radius, and the fibro-carlilage 
of the wrist-joint. 

Styloid Process,' projecting from the head internally 
and posteriorly, its apex gives attachment to the in- 
ternal lateral ligament, and a depression at its root 
lo the fibro-cartilage of the joint. 

Groove, for ihe tendon of the extensor carpi ulnaris 
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Describe tbe Radius. The radius lies externally to the ulna when (be 

roiearm is in supination; it is prismatic in form with the base below where it 
articulates with the carpus. The bone is curved outwards and is shorter than 
the ulna, by the length of the olecranon. It presents the following points tram 
above downwards, viz. — 

Head,^ cylindrical and cup-sh^>ed, articulating with the radial head of the 
humerus, and the lesser sigmoid cavity of the ulna, and playing within 
the orbicular ligament. 

Neck,l the constricted part below the head. 

Tuberosity,'^ cough behind for the insertion of the biceps, and smooth in 
front where it is covered by a bursa. 

Shaft,J prismoid in form, presents a sharp border internally for the attach- 
ment of the interosseous membrane^the AJj/nfR/ ^amm/n is on its an- 
terior surface. It gives attachment to % of the 12 muscles of the fore-aim. 

Sigmoid Cavity, at the internal side of the carpal end, is shallow, and artic- 
ulates with the head of the ulnai 

Articular Surface ," is divided by a ridge into 2 facets for articulation with 
the semilunar and scaphoid bones of the carpus. 

Styloid Proeess,p externally, gives attachment by its apei to the external 
lateral ligament, and by its base to the supinator longus muscle. 

Grooves, on the posterior and externjl surfaces of the lower extremity, for 
the tendons of the 8 extensor muscles of the thumb, and those of the 
rudial side of the wrist, and fingers. 

THE HAND. 
How are the Bones of the Hand divided? Into the carpus (8), the meta- 
Fig. =5. carpus (5), and the phalanges (14). Total, 

27 bones. 

Name the Bones of the Carpus. They 
are placed in 2 rows, one row in front of the 
other, with 4 bones in each row, as follows, 
— the leA hand being in supination, naming 
from without inwards, viz. — 

ist, or Proximal Raw, — Scaphoid,S Seini- 

lunar,i Cuneiform, C Pisiform.^ 
sd, or Distal ^oto,— Trapezium, 7" Trape- 
zoid, 7" Os-m^num,^ Unciform. " 
State the number of Articulations in die 
Carpus. 34, as follows,— the number after 
each bone representing the number of it* 
articulatioiks, viz. — 
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Scaphoid, 5. Semilunar, 5. Cuneiform, 3. Pisiform, i. 
Trapezium, 4. Trapezoid, 4. Os-magnum, 7. Unciform, 5. 

What peculiarities have the Carpal bones ? The first three enter into the 
formation of the wrist-joint ; the pisiform does not, but is wholly without it, 
and may be considered a mere appendage of the carpus. When the hand is 
in pronation — 

The Scaphoidy or boat-shaped bone, has a tuberosity on its outer side, its 

largest auricular facet is uppermost, and a transverse groove crosses its 

posterior surface. 
The Semilunar Bone has a crescentic facet externally, and a convex facet 

superiorly. 
The Cuneiform Bone is wedge-shaped, its convex surface above, and has an 

isolated facet for the pisiform articulatioif. 
The Pisiform Bone is the smallest, and has but one facet, which lies poste- 
riorly when the bone is in position. 
The Trapezium has a deep groove for the tendon of the flexor carpi radialis, 

and a saddle-shaped facet, inferiorly. 
The Trapezoid is small and quadrilateral, bent on itself, with a saddle-shaped 

facet looking downwards. 
The Os-magnum has a head looking upwards, a neck, and a body ; is the 

largest bone of the carpus, and has a tubercle on the inner side of the base. 
The Unciform Bone is triangular, with a concavity which lies to the outer 

side; and the unciform process, long and curved, projecting from its palmar 

surface. 

Describe the Metacarpus. The 5 metacarpal bones are placed between the 
carpus and the phalanges, are long bones, and each has a head, shaft, and 
base. Their heads articulate with the respective phalanges. 

ist Metacarpal BonCfd articulates with the trapezium, is shorter than the 
others by one-third, and its base has but i articular facet. This bone is 
classed among the phalanges by Professor W. H. Pancoast. 

2d Metacarpal Bone/ articulates with 3 bones of the carpus, — the trape- 
zium, trapezoid, and os-magnum ; its base is large, and has 4 articular facets. 

jd Metacarpal Bone^-f articulates with i bone of the carpus, — the os-mag- 
num ; its base has a projecting process on the radial side, and 2 small 
facets on the opposite side. 

4th Metacarpal Boners articulates with 2 bones of the carpus and with the 
adjacent metacarpal bones; its base is small, and has 2 circular facets, I 
on each side. 

Sth Metacarpal Bone^h articulates with I carpal bone, — the unciform; its 
base has i lateral articular facet. 
5 D 
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TUberdef ajileriorly on the head, between Che Cuberosilies, for the ii 

of the ligamentum patellae. 
Pe^iteat Notch, posteriorly between the tuberosities, affords a 

the posterior crucial tigamenl, 
Groovf, on the inner tuberosity posteriorly, for the insertion of the tendon of 
ihe semi-membranosus muscle. 

facet, on Ihe outer tuberosity posteriorly and looking 
''■ downwards, for articulation with the head of Ihe 

P<^lUeal Line, obliquely across the upper part of Ihe 

shaft posteriorly, affords atlachaienl to the fascia of 

Ihe poplileus, and parts of the soleua, fleior longns 

digitorum, and tibialis posticus muscles. 

Nutrient Canal, the largest in Ihe Ekeleton, opens jusi 

below Ihe popliteal line, its orilice looking upwards. 
Skafi,' has 3 sharp ridges, — I in front, Ihe Crest or 
Skin,/ and 1 on either side, to the exlemal of which 
is attached the interosseous membrane. 
Lower Exlremity,g is smaller than the upper, grooved 
posteriorly for the tendon of the flexor longns pol. 
licis ; externally has a rough triangular depression 
for articulation with Ihe fibula, and tor the attach- 
mcnl of Ihe inferior interosseous ligament. Its in- 
ferior surface is concave and smooth for articulation 
with the upper surface of the astragalus. 
Interna! MaUeotits,^ projects downwards from the in- 
ternal side of the lower extremity. It arliculatei 
with the astragalus, is grooved posteriorly for the 
tendons of the tibialis posticus and flexor longns 
digilonim muscles, and aflbrds attachment to the in- 
ternal lateral ligament. 
Describe the Fibula. It is a long slender hone, placed nearly parallel 
with the tibia on the outer side of the leg. It is also called the peroneous, or 
peroneal hone. 

Hiad,J articulates with the external tuberosity of the tiHa by a flat facet. 
Externally it has a prominence for the allachmenl of the long external 
lateral ligament of the knee-joint. 
Styloid Process, projects upwards from Ihe head posteriorly, and gives inser- 
tion to the tendon of the biceps muscle, and the short external lateral , 
ligament of the knee-joint. 
Shaft' is triangular and twisted on itself, having 3 morlced ridges, the 
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5 side by side, 



St of which is sharp for the attachment of the interosseus mem- 
brane. The shaft arches backwards, and ^ves attachment to 8 of the 13 
muscles of ihe leg. 

Natritnt Canal, opens about the centre of the shafl posteriorly, its orifice 
loolting downwards. 

External Malleolus,^ is the lower extremity of the bone. It is lat^r and 
longer than the internal, articulates with the astragalus by a triangular 
&cel, and is grooved posleriorly for the tendons of the peroneus longus 
and b^evis muscles. Its edge affords attacbment to the external lateral 
ligament of the ankle-joint. 

THE FOOT. 

How ate the bones of the Foot divided ? Into the t 
tarsus (5), and phalanges (14). Total, 26 bones. 

Name the bones of the Tarsus. They are placed in 2 n 
3 bones in the external row, 5 in the inlemal, as follows- viz. — 
Inttmally,— Astragalus." Scaphoid.'^ 3 Cuneiform.«* 

Externally, — Os calcis.c Cuboid.* 

How many Articulaticns aie in the Taiaus 7 z8, each bone aiticulating 
with 4 others, except the os calcis, which articulates 
with 2, and the external cuneiform with 6 bones. ^ 

What Peculiarities have the Tarsal Bones? 
They may be divided transversely at the astragalo- 
scaphoid-calcaneo-cuboid articulation, the site of 
Chopait's operation. 

Tkt Astragalus,!^ has a rounded head, a convex 
surface on which is a broad articular facet, and 
on its inferior surface a deep groove between 
2 articular facets. 
Tki Os Calcis,' is a large bone, having on its upper 
surface a deep groove for the interosseous liga- 
ment, between 2 articular surfaces; anteriorly 
a large irregular portion, the head; and pos- 
teriorly an elongated porlion forming the Heel. 
On its interna! surface is a projection, the Susten- 
taculum Tali, which supports the internal articu- 
lating surface ; below which process the bone is 
deeply grooved for the plantar vessels and nerves 
and the flexor tendons. To (he os calcis are al- 
taclied 8 mmclei and the plantar fascia. 
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THk Scaphoid Bone^d is boat-shaped, has 3 facets anteriorly for the cnnei- 
form bones, a concave surface posteriorly for the astragalus, and a facet 
externally for the cuboid bone. A tubercle is situated on the lower sur- 
face internally, for the insertion of the tibialis posticus muscle. 

Tlie Cuboid Bone,^ has 3 articular surfaces, and a groove inferiorly for the 
tendon of the peroneus longus. 

The Internal Cuneiform £dne,« the largest of the 3, has a tubercle on its 
plantar surface for the insertion of parts of the tendons of the tibialis 
anticus and tibialis posticus muscles. 

The Middle Cuneiform Bone,/ is small and wedge-shaped with the narrow 
end downwards. Its anterior surface is considerably behind the line of 
the tarso-metatarsal articulation, thus forming a recess into which the base 
of the second metatarsal bone fits. 

The External Cuneiform Bone^g is also wedge-shaped, but longer than the 
middle one ; and affords origin to I muscle, the flexor brevis poUicis. 

Describe the Metatarsus. The metatarsal bones i are 5 in number, are 
long bones, having each a shaft and 2 extremities. Their bases articulate 
with the tarsal bones and with each other ; their heads with the first row of 
phalanges. 

ist Metatarsal, is large but shorter than the others, and forms the inner 
border of the foot, articulating with the internal cuneiform. 

2d Metatarsal, is the longest ; its base has 3 facets for articulation with the 
3 cuneiform bones in the recess formed by the shortness of the middle 
cuneiform. 

^d Metatarsal, has 2 facets on the inner side of its base, besides the facets 
for the internal cuneiform and the 4th metatarsal bone. 

4th Metatarsal, articulates with the cuboid bone, and also with the internal 
cuneiform. 

^th Metatarsal, articulates obliquely with the cuboid bone, and has a tuber- 
cular projection on the outer surface of its base, which forms the guide to 
Hey's operation. 

D3scribe the Phalanges of the Foot. They number 14 as in the hand, 
the great toe having 2, the other toes 3 each. They are long bones, each 
having a base, a shaft, and an anterior extremity. They are convex above, 
concave below, and articulate by the bases of the first row with the 
bones of the metatarsus. The anterior extremities of the distal phalanges*>« 
are expanded into surfaces for the support of the nails and pulp of the 
toes. 
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THE ARTICULATIONS. 

Into what Classes are the Articulations divided ? Into 3, — i. Synarthrc/sis^ 
immovable; 2. Amphiarthro^sis, Synchondrosis ^ or Symphysis^ having limited 
motion; 3. Diarthro'sisj having free motion. 

How are the Synarthroses subdivided? Into 3 divisions, — Suiura^ by 
indentations; Schindy^lesis, by a plate of bone into a cleft in another; and 
Gompho'siSf by a conical process into a socket. The Suiura are again sub- 
divided into — S, Dentata^ having tooth-like processes; S, Serrata^ with ser- 
rated edges; S* Limbosa, having beveled margins and dentated processes; S. 
Squamosa, with thin beveled margins overlapping each other; S, Hartnonia, 
contiguous rough surfaces opposed to each other. The first 3 are also named 
Sutura Vera (true sutures) having indented borders ; the last 2 Suiura Notha 
(false sutures) being formed by rough surfaces. 

How are the Diarthroses divided ? Into 4 divisions, — Arthrodia, gliding 
joint; EnarthrosiSjh2X\-2iXidi'SOc\iei ']o\Tii\ GinglymuSthmg<&-]om\.\ a,nd Dior' 
/Arosts Rotatorius, a ring surrounding a pivot. 

Give an Example of each of the above-named articulations. 
Synarthro^ sis, — ^bones of cranium and face, except the lower jaw. 

Suiura Dentata, — ^the inter-parietal suture. 

Sutura Serrata, — the inter-frontal suture. 

Suiura Limbosa, — the fronto-parietal suture. 

Suiura Squamosa f-^HiQ tempora-parietal suture. 

Suiura Harmonia, — the intermaxillary symphysis. 

Schindy^lesis, — rostrum of sphenoid with the vomer. 

Gompho^sisy — the teeth in their alveoli. 
Amphiarihro'sis, — the bodies of the vertebrae, the sacro-iliac, and pubic lym^ 

physes. 
Diarihro^seSy^ 

Arthrodia, — ^stemo-clavicular articulation. 

EnarihrosiSi — hip-joint, shoulder-joint. 

(7/«^^/««j,— elbow-joint, ankle-joint, knee-joint. 

Diarihrosis Rotaiortus, — the superior radio-ulnar, and atlo-axoid articula- 
tions. 

Name the Varieties of motion in joints ? There are 7 varieties, viz. — 
flexion, extension, adduction, abduction, rotation, circumduction, and gliding 
movement. 

What Structures enter into the formation of joints? There are 5, viz.— 
tfie articular lamella of bone> ligamentSj^ cartilage, fibro-cartilage^ and synoviaL 
viembrane. 
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Articular Lamella of bone difTers from ordinary bone tissne in being mors 
dense, containing no Haveisian canals nor canaliculi, and having Isrgei 
lacume. 

Ligamenis are bands of white fibrous tissue, except the ligamentum sub- 
flava and the ligamentum nucha:, which are both composed purely of 
yellow elastic tissne. 

Cartilage is lempoiary or pennanent. The first forms the original frame- 
work of the skeleton, and becomes ossified- Permanent cartilage is not 
prone to ossification, and is divided into 3 varieties, — Articular, coveiJDg 
the ends of bones in joints; Costal, forming part of the skeleton; JieHailar, 
arranged in lamellx or plates to maintain the shape of certain parts- 

Fibro-cartilage is Interar/icular (menisci), separating the bones of a joint; 
Cimneiling, binding bones together; Circumferential, deepening cavities; 
Siratifurm, lining grooves. 

Synovia! Membranes secrete the synovia, a viscid, glairy fluid, and resemble 
the serous membranes in structure. TViey 3S« Articular, tubricat lug joints; 
Bursal, forming closed sacs (bunte) ; yagima^ ensheathing tendons. 

Describe the Vertebral ArticulatioiiB. They are formed by the adjacent 
•urfaces of the bodies of the vertebne, and Iheir articular processes, and are 
connected by the following ligaments, etc. — (See FlG. 31.) 

Intervertebral Fibro-cariilages, between Che bodies of all true vertebrw, ex- 
cept the axis and atlas. 

Anterior Commgn Ligament^ along fronts of the bodies. 

Posterior Common Ligament, along backs of the bodies, 

Ligamenta Subflava, connect the laminte of adjacent vertebrie. 

Capsular^ surround the articular processes, and are lined by synovial mem- 

Supra-spinous and Inter-spinous, connect the spinous processes. 

Inter-transverse? connect the transverse processes. 

Deacribe tbe Ocdpito-atloid Aiticulatiiai. It is a double arthrodia Tormed 
by the condyles of (he occipital bone 
with the superior articular surfaces of the 
atlas, and has 7 ligaments, viz. — 
X Anterior Occipito-atloid,' from the an- 
terior margin of the foramen magnum 
to the anterior arch of the atlas. 
Posterior Occipilo-atliiid, from the posterior 
mai^n of the foramen magnum 10 tha 
posterior arch of the atlas. It is per- 
forated by the vertebral arteries and sub 




M Lattral, from the jngulir processes of Qie occipiul bone to the bases of the 

tnuitversc processes of the atlas. 
. a Capsular,'! around the articular sui&ces, lined bj synovial membrane. 
Descnbe the Ocdpito-axoid Aiticulation. Formed by the occipital bone 
and the odontoid jnocess of the axis, which do not articulate with each other 
strictly, but are connected by 4 ligaments. 
Ocdpito-axtnd'^ {Apparatus Ligamentosus Colli), a continuation of the posterior 

common spinal ligamenl to the basilar process of the occipital bone, 
s Lateral Occifito-odontoid^ ( Chtck Ligamtnts), from the head of the odontoid 

process to the sides of the occipital condyles. 
Vertical Ocdpito-odimtiiid {^LigamtiUum Susptitsorium), from the anterior 

margin of the foramen magnum to the odontoid apex. 
Descnbe tbe AtIo-an>id Articulation. It is a double arthrodia between the 
articular [Hocesses, a double diarthrosis rotatorius between the atlas and the 
odontoid process, and has 6 ligaments, and 4 synovial membranes. 

a Anterinr and i Posttrior /ftlo-^ixoid, conlinualions of the anterior and pos- 
terior common spinal ligaments. 
a Capsular, surrounding the articular surfaces, each lined by a synovia] 

membrane. 
Transverse, nr Cruciform Ligament, divides (he spinal foramen of the atlas 
into two portions, stretching across between the tubercles on the inner 
sides of the articular processes. It holds the odontoid process in place, 
having a synovial membrane interposed. Another synovial membrane is 
jiWaled between the process and the anterior arch. The transverse liga- 
ment sends two vertical slips, one upwards, the other downwards, from 
which it is named the Crudform Ligament. 
Describe the Temporo-mazillary Articulation. A double aithrodia between 
the condyle of the lower jaw and the anterior part of the glenoid cavity of the 
temporal bone. It has 2 synovial membranes with an inter-articular fibro- 
cartilage between them, and 4 ligaments, viz. — 

External Lateral, from the tubercle of the zygoma to the outer side of lh» 
neck of the condyle of the 
lower jaw. 
Internal Laterat,<t from the spine 
of the sphenoid to the margin 
of the inferior dental fora- 

^lo-maxillary,/ from the sty- 
loid process of the temporal 
bone to the angle of the in- 
ftrior maxillary. 




DcBoibe the Stemo-clavlculaT Articulation. It is an arthrodial joint, 
foimed by Ihe sternal end of the clavicle with ihe sternum and the cartilage 
of the 1st rib. It has an inlerarlicular fibro-carlilage, 2 synovial memhranes, 
and 4 ligaments, viz, — 

Anterior Sitmo-clavuular. Inttrclauicalar. 

Posterior Stemo-elaviadar. Coslo-clinHcular or Rhomboid. 

Describe the Scapulo-clavicular Articulation. It is an arthrodial joint, 
fonned by the outer extremity of (he clavicle and the Bcroroion process of the 
scapula. It frequently has an interarticular fibro-caitilage and 2 synovia] 
membranes ; usually but I synovial membrane is present, and 3 ligaments, 

Superior Aoromio dofi/icular^ Coraco-clavieulat* j Trapezoid, externally. 
Inftrior Acromio-clttvicttlar. divided into — I Conoid, internally. 



What are tbe propei Ligaments of the Scapula? They 
acromial, and the transveise, as (ollows. — 

Coraco-acromialf compli 



e 2, the coiaco- 



the vault par- 
tially formed by (he 2 processes over the 
head of Ihe humerus. 
Transverse,* from the base of the COracoid 
process to the margin of ihe suprascapular 
notch, coDverling it into a foramen, for 
the SDpra-scapular nerve. 
Describe the Shoulder-joint. It is an 
enarthrodial joint, formed by the head of the 
humerus and (he glenoid cavityof (he scapula. 
It has a Synovial Membrane ytYiKYi is reflected 
upon the tendons of (he biceps, subscapularis, 
and infraspinatus muscles, and communicates 
with bursie beneath the 2 latter tendons, lis 
Arteries are derived from the anterior and 
posterior circumflex and the suprascapular^ 
its Serves from the circumflex and the supra- 
icapular. It has 3 ligaments, viz. — 

Capsular? from the margin of the glenoid cavity to the anatomical neck of 
the humerus ; has 3 openings for (he reflexions of the synovial membrane 
over the tendons. 
Coraco-humtral? in(ima(ely united with Ihe capsular, extends from the cora- 

coid process to (he greater tuberosity. 
Glenoid, a, fibro-cartilaginous ring, continuous above with tha tendon of the 
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long head of die biceps,^ and attached around the mar- 
gin of the glenoid cavity in order to deepen the aiticu- 

Describe the Blbcnv-joiiit, It is a ginglynms articulation, 
fonned b; the lower end of the humeru; with the greater 
ligmoid cavitjr of the ulna and the head of the radius. Its 
Synaviai Membrant is reflected over the ligaments, and dips 
down between the snrfacea of the superior radio ultwr articu- 
lation. Its Artiries are derived from the anastotnotica magna, 
radial, ulnar, and interosseous recurrent, superior and inferior 
profunda arteries. Its f/ervts are branches of the ulnar and 
the musculo-cutaneous. It has 4 ligaments, — 

Anterior, from the inner condyle and anterior surface of 
the humerus to the orbicular ligament of the radius and 
the coronoid process of the nlna. 
Poslerier, from the posterior surface of the humerus to the 

olecranon process of the ulna. 
External Lateral^ from the external condyle of the hu- 
merus to the orbicular ligament of the radius. 
Internal Lateral, from the internal condyle of the humerus 

to the coronoid and olecranon processes of the ulna. 
Deacribe the Radio-ulnar Articulatioiis. They are 3 in number. 







Superior kadio-itlnar Akticulation is a lateral ginglymoid joint,' formed 
by the head of the radius and the lesser sigmoid cavity of the ulna. lit 
synovial membrane is a continuation of that in the elbov-joint. It has I 
ligament, the — 

Orbicular Ligament^ forms four-fifths of a drcle and surrounds the neck ot 

[he radius. It is attached to the maigins of the lesser sigmoid cavity of 

the ulna, and to the eitemal lateral ligament of the elbow-joint. 

Middle radio-ULNar articulation is formed by the shafts of the radios 

and ulna, which do not Couch each other, but are connected by : hgamenU, as 

Oblique Ligament, from the tubercle at the base of the coronoid process of 

the ulna to the shaft of the radius. 

Inltrossema Membrane? obliquely downwards from the interosseous ridge on 

Ae radius to that on the ulna. Through the interval between its upper 

border and the oblique ligament, the posterior interosseous vessels pass, 

Ihfekior radioulnar articulation is a lateral ginglymoid joint, formed 

bf the head of the ulna and the sigmoid cavity of the radius. Its Synmiia. 

Mtmiraiu (membrana saccitorrais) is very loose, and Eoawfens-es. taoi-H>».w,esto!- 
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with that of the wrist joint through an opening in the triangular fibro cartilagi 
which separates the head of the ulna from the wrist-joint, and acts as one of 
the ligaments of this articulation, which are 3, viz. — 

Anterior Radio-ulnar, Posterior Radio-idnar, 

Triangular Interarticular Fibro-cartilage, 

Describe the Wrist-joint. It is chiefly an enarthrodial articulation, though 
incapable of rotation, and is formed by the lower end of the radius and the tri> 
angular fibro-cartilage, with the scaphoid, semilunar, and cuneiform bones of the 
carpus. Its Arteries are the anterior and posterior carpal from both the radial 
and ulnar, the anterior and posterior interosseous and ascending branches from 
the deep palmar arch. Its Nerves are derived from the ulnar; it is lined by a 
synomal membrane, and has 4 ligaments, viz. — 

External Lateral (radio-carpal). Anterior, 

Internal Lateral (ulno-carpal). Posterior, 

Describe the Carpal Articulations. They are in 3 sets, (i) between the 
bones of the first row, (2) between the bones of the second row, (3) between 
the 2 rows of bones. 

(1) The scaphoid, semilunar, and cuneiform bones are connected together 
by 2 Dorsal, 2 Palmar, and 2 Interosseous Ligaments, The pisiform bone 
has a separate capsular ligament and synovial membrane and 2 fasciculi 
connecting it with the unciform and the 5th metacarpal. 

(2) The 4 bones of the second row are connected together by j Dorsal, j 
Palmar, and j Interosseous Ligaments, 

(3) The 2 rows of bones are united by a Dorsal, a Palmar, and 2 Lateral 
Ligaments, the last named being continuous with the laten&l ligaments of 
the wrist-joint. 

Describe the Carpo-metacarpal Articulations. That of the thumb with the 
trapezium is an enarthrodial joint, having a Capsular Ligament and a separate 
synovial membrane. The 4 inner metacarpal bones form 4 arthrodial joints 
with the adjacent carpal bones by 6 Dorsal, 8 Palmar, and 2 Interosseous Liga- 
mentSf irregularly disposed. 

Describe the Synovial Membranes of the Wrist. They nimiber 5, and are 
lituated as follows, viz. — 

TTie First, or Membrana Sacciformis, between the head of the ulna, the sig- 
moid cavity of the radius, and the triangular interarticular fibro-cartilage. 

The Second, between the lower end of the radius, the triangular fibro-carti- 
lage, and the scaphoid, semilunar, and cuneiform bones of the carpus. 

The Third, between all the carpal bones except the pisiform, and between 
the bases of the inner 4 metacarpal bones ; but it extends only halfway 
into the 2 intervals between the 3 proximal bones of the carpus. 
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Che Fourth^ between the trapezium and the metacarpal bone of the thumb. 
The Fifths between the cuneiform and pisiform bones. 

Describe tbe Metacarpo-metacarpal Articulations. The 4 inner meta- 
;arpal bones are connected together at their bases by Dorsal^ Palmar^ and 
Interosseous Ligaments; and at their digital extremities by the Transverse 
Ligament, 

Describe tbe remaining Articulations of the Hand. The metacarpo- 
phalangeal and the phalangeal articulations are all ginglymoid joints, and each 
has an Anterior and 2 Lateral Ligaments^ the former being lined each with a 
synovial membrane. There are no posterior ligaments to these articulations, 
the extensor tendons of the hand supplying their places. 

Describe the Hip-joint. It is a true enarthrodial articulation, formed by 
the head of the femur with the acetabulum of the os innominatum. Its Syno- 
vial Membrane is extensive, investing most of the head and neck of the femur, 
the capsular, cotyloid and teres ligaments, and the cavity of the acetabulum. 
Its Arteries are derived from the obturator, sciatic, internal circumflex, and 
gluteal. Its Nerves are branches from the sacral plexus, great sciatic, obtu- 
rator, and accessory obturator. It has 5 ligaments, as follows, viz. — 

Capsular^ from the margin of the acetabulum and the transverse ligament, 
into the base of the neck of the femur above, the anterior inter-trochan- 
teric line in front, and to the middle of the neck of the bone, behind. 
Iliofemoral or Y- ligament, from the anterior inferior spine of the ilium, into 
the anterior inter-trochanteric line by two fasciculi. It is a dissected por- 
tion of the capsular ligament which is very strong anteriorly. 
Ligamentum Teres, from a depression on the head of the femur into the 
margins of the cotyloid notch of the acetabulum and into the transverse 
ligament, by two fasciculi. 
Cotyloid, a fibro-cartilaginous band surrounding the margin of the acetab- 
ulum in order to deepen its cavity. 
Transverse, that part of the cotyloid ligament which crosses over the coty- 
loid notch converting it into a foramen. 

Describe tbe Knee-joint. It is a ginglymus articulation, formed by the 
condyles -of the femur with the head of the tibia, and the patella in front. Its 
Synovial Membrane is the largest in the body, being reflected for 2 or 3 
inches over the anterior surface of the femur, where it is supported by the sub- 
crureus muscle, also over its condyles, the patella, semilunar cartilages, crucial 
ligaments, and head of the tibia ; and is prolonged through an opening in the 
capsular ligament beneath the tendon of the popliteus. Its Arteries are derived 
from the anastomotica magna, the 5 articular branches of the poplitc 
che recurrent branch of the anterior tibial. l\s Nerves ^x^ Xxt^svOos 
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obturator, anterior crtlral, external and internal popliteal. It has 14 Jigunents, 
of which 6 are eilemal and 8 internal, as follows; — 
Anterior, er Ligamenlum Patilla, is a continuation of the lendon of the 
J.JJ. rectus fetnoris muscle, extending from the apex of the 

patella lo the lower pari of the tubercle of the tibia. 
Posterior, or Ligamenium Winslowii}^ from the inner 
tnbetosity of the tibia to the external Condyle of the 
femur, being partly derived from Ihe tendon of the 
semimemliranosus muscle.* 
Int/raal Lateral'' from the internal condyle of the 
femur to the internal surface of the tibia and semi- 
lunar cartilage. 
I e External Lateral^ from the external condyle of th» 
femur to the head of the fibula. These ligaments are 
a Long anteriorly and a Short posteriorly, separated 
by the tendon of the biceps. 
Capsular, is only present where intervals are left by the 
preceding ligaments. It is thin but veiy strong. 
The Internal ligaments are as follows ; — 
Anterior Crucial? from the depression in front of the spine of the tiWa to 

the inner side of the auto- eandyle of the femur. 
Poiterier Crucial,' from ihe same depression, to the outer side of the inner 
condyle. [To remember the positions and insertions of these crucial liga- 
tnents, let the student cross his index fingers over each knee in succession ; 
when over the nght knee placing the right linger in front, when over the 
left knee the left finger in front. The positions of the fingers will tlien in 
each case correspond with those of the respective crucial ligaments.] 

2 Semilunar Fibra-catlUages,* external and internal, are 

situated between the articular surfaces, and attached to 

(he depressions in front and behind the spine uf the libia. 

^ TraTtsi'erse,^ is a connecting slip between the semilunai' 

libro-cartilages anteriorly. 
B Coronary!' are short bands connecting the outer margins 
of the fibro-cartilages to the tibia and the adjacent lig- 

Ligamentufn Mucosum, is a triangular fold of the syn 
ovial membrane which at the lower borderof the patella 
is given off lo the intercondyloid notch of Ihe femur. 

Ligamenta Alaria, are fringes on the sides of the liga- 
mentum mucosum, and art attached lo the sides of 
the patella. 




THE ARTICULATIONS. 

Bursa in the vicinity of this joint are 5, viz. — i under the Hgamentum patellae.* 
I between the patella and the skin ; i between the internal lateral ligament 
and the tendons crossing it ; sometimes i replacing the synovial pouch on the 
anterior surface of the femur ; and occasionally i in the popliteal space re- 
placing the synovial pouch usually situated therein. 

Describe the Tibio-fibular Articulations. They are 3 in number, as 
follows, viz. — 

Superior tibio-fibular articulation, is an arthrodial joint, formed by 
the contiguous surfaces of the bones. It has a Synovial Membrane which is 
sometimes continuous with that of the knee-joint, and 2 ligaments, the — 

Anterior and Posterior Superior Tibio-fibular^^ which connect the head of 
the fibula with the outer tuberosity of the tibia. 

Middle tibio-fibular articulation. The shafts of these bones do not 
touch each other, but are connected by the Interosseous Membrane extending 
between their contiguous borders, and perforated, above for the anterior tibial 
artery, below for the anterior peroneal vessels. 

Inferior tibio-fibular articujjition, is an amphi-arthrodial joint, 
formed by the contiguous rough surfaces on the bones. Its Synovial Mem^ 
brane is derived from that of the ankle-joint, and it has 4 ligaments, viz. — 

Inferior Interosseous^ continuous with the interosseous membrane. 

Anterior and Posterior Inferior Tibiofibular^ from the margins of the ex- 
ternal malleolus to the front and back of the tibia. 

Transverse^ posteriorly between the 2 malleoli. 

Describe the Ankle-joint. It is a ginglymoid articulation, formed by the 
lower ends of the tibia and fibula and their malleoli, with the astragalus. Its 
Synovial Membrane is prolonged upwards between the tibia and fibula for a 
short distance. Its arteries are derived from the malleolar branches of the 
anterior tibial and peroneal arteries ; and its Nerves from the anterior tibial 
nerve. It has 3 ligaments, viz.— 

Anterior, connecting the margins of the tibia and astragalus. 

Internal Lateral, or Deltoid Ligament, from the internal malleolus to the 
3 adjacent tarsal bones. 

External Lateral, by anterior posterior and middle fasciculi, from the ex- 
ternal malleolus to the astragalus and os calcis. 

Describe the Tarsal Articulations. They are in 3 sets, (i) between the 
bones of the first row, (2) between the bones of the second row, (3) between 
the 2 rows of bones, 
(l.) The astragalus and os calcis are united by 3 ligaments. 

External Calcaneoastragaloid. Interosseous. 

Posterior Calcaneo-astragaloid* 
6» E 
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(2.) The scaphoid, cuboid, and three cuneiform bones are united by an ir« 
regular number of Dorsal and Plantar and 4 Interosseus ligaments, whicli 
latter are arranged transversely. 

(3.) The 2 rows of bones are united by 7 ligaments viz. — 

Superior Astragalo scaphoid. Inferior Calcaneo-scaphoid, 

Superior Calcaneo-cuboid, Short Calcaneo-cuboid, 

Superior Calcaneo-scaphoid, Long Calcaneo-cuboid, 

Interosseous^ or Internal Calcaneo-cuboid, 

Describe tbe Tarso-metatarsal Articulations. They are 5 arthrodial 
joints formed by the bases of the metatarsal bones with the adjacent bones 
of the tarsus, the 2d metatarsal bone articulating with all 3 cuneiform in 
the recess formed by the shortness of the second cuneiform. They are united 
by Dorsal, Plantar^ and 3 Interosseous Ligaments. The 2d metatarsal bone 
has 3 dorsal ligaments, i from each cuneiform bone. The interosseous 
ligaments pass from the 2d and 3d metatarsal bones to the internal and Ox- 
lemal cuneiform. 

Describe tbe Synovial Membranes of the Tarsus and Metatarsus. 
They are 6 in number, and are situated as follows, viz. — 

The First, between the os calcis and the astragalus, behind the interosseous 
ligament. 

The Second^ between the same bones in front of the interosseous ligament, 
also between the astragalus and the scaphoid. 

The Third, between the os calcis and the cuboid. 

The Fourth, between the scaphoid and the 3 cuneiform bones, running 
backwards between the scaphoid and the cuboid, forwards between the 
cuneiform bones, between the external cuneiform and the cuboid, between 
the middle and external cuneiform and the bases of the 2d and 3d 
metatarsal, passing also between the bases of these bones and the 4th 
metatarsal. 

The Fifth, between the cuboid and the 4th and 5th metatarsal bones, also 
running forwards between their bases. 

The Sixth, between the internal cuneiform and the base of the 1st meta- 
tarsal bone. 

Describe tbe Metatarso.metatarsal Articulations. The metatarsal bones 
are connected together, except the first, at their bases by Dorsal, Plantar, and 
Interosseous Ligaments ; and all 5 are connected at their digital extremities 
by the Transverse Metatarsal Ligament. 

Describe tbe remaining Articulations of the Foot. The metatarso' 
phalangeal and the phalangeal articulations are similar to those in the hand, 
each having an Interior or Plantar, and 2 Lateral Ligaments, The extensoi 
lendons of the foot supply the places of posterior ligaments. 



THE MUSCLES AND FASCIiE. 67 

THE MUSCLES AND FASCIiB. 

What art the Muscles? They are the active organs of locomotion, formed 
of bundles of reddish fibres endowed with the property of shortening themselves 
upon irritation, which is called muscular contractility, and chemically consisting 
of syntonin, or muscular fibrin. 

How are tbe Muscles divided ? Into 2 great classes, ( i ] Voluntary, Striped, 
or Muscles of animal life, comprise those which are under the control of the 
will. (2) Involuntary, Unstriped, or Muscles of organic life, are those which 
are not under the control of the will. 

Voluntary Muscular Fibre consists of fasciculi about ^^ inch in diameter, 
each surrounded by a tubular membranous sheath, the perimysium; and marked 
by fine striae passing around them in curved parallel lines about ^ ^Jq ^ inch 
apart. These fasciculi are formed o{ fibrilla, each about yyj^n^ '^^^^ thick, 
also striated, presenting the appearance of a row of minute particles, the 
"sarcous elements" of Bowman, and surrounded by cellular tissue, the sarco- 
lemma. 

Involuntary Muscular Fibre consists of flattened fusiform or spindle-shaped 
fibres, averaging about -^^j^ inch in breadth, consisting of elongated cells, and 
bound together in bundles by areolar tissue. These fibres are found in the 
alimentary canal, in the posterior wall of the trachea, in the bronchi, the ducts 
of certain glands, in the ureters, bladder, urethra, genitalia of both sexes, walls 
of all arteries and most veins and lymphatics, in the iris and ciliary muscle, 
$ind in the ^kin. 

What are Tendons and Aponeuroses ? Tendons are white, glistening cords 
or bands formed of white fibrous tissue almost entirely, have few vessels and 
no nerves, and serve to connect the muscles with the structures on which they 
act. Aponeuroses are fibrous membranes, of similar structure and appearance, 
and serve the same purpose. 

What are Fasciae ? They are laminae of variable thickness which invest 
(fascia, a bandage) the softer structures. The superficial fascia is composed 
of fibro-areolar tissue, and is found beneath the skin almost over the whole 
body. The deep fascia is of aponeurotic structure, dense, inelastic, and fibrous, 
ensheathing the muscles and affording some of them attachment, also the vessels 
and nerves, and binding down the whole into a shapely mass. 

To what Structures are Muscles attached ? To the periosteum and peri- 
chondrium of bone and cartilage, to the subcutaneous areolar tissue, and to 
ligaments. In the latter case only are their tendons in direct contact with the 
tissue on which they are to act. 

How many Muscles are Double-bellied? Five, — the occipito-front-*- 
biventer cervicis, digastric, omo-hyoid, and the d\a!^V«^^ca.. 
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Describe each Muscle of tbe Body, giving its Origin, Insertion, Actioni 
and Nervous supply. 

MUSCLES OF THE HEAD. 

Occipito-frontalis,^ from the external two-thirds of the superior curved line 
of the occipital bone and the mastoid process of the temporal ; also from the 
pyramidalis nasi, corrugator supercilii, and orbicularis palpebrarum fibres, — 
itito an aponeurosis or "galea capitis," which covers the vertex of the skull. 
Action t chiefly as a muscle of facial expression. Nerves ^ facial, supraorbital, 
small occipital. 

Attollens Aurem, from the occipito-frontalis aponeurosis, — into the pinna of 
the ear superiorly. Action^ to raise the pinna. Nerve, small occipital branch 
of the cervical plexus. 

Attrahens Aurem, from the lateral cranial aponeurosis, — into the helix of the 
ear anteriorly. Action, to draw the pinna foi-wards. Nerves, facial, and 
auriculo temporal branch of the inferior maxillary. 

Retrahens Aurem, from the mastoid process of the temporal bone, — into the 
concha. Action, to retract the pinna. Nerve, facial. 

Orbicularis Palpebrarum, ^t>« the internal angular process of the frontal bone, 
the nasal process of the superior maxillary, and the borders of the tendo 
oculi, — into the skin of the eyelids, forehead, temple, and cheek, blending 
with the occipito-frontalis and the corrugator supercilii. Action, to close the 
eyelids. Nerve, facial. 

Cotrugator Supercilii, from the inner end of the superciliary ridge of the 
frontal bone, — into the orbicularis palpebrarum. Action, to draw eyebrow 
downwards and inwards. Nerve, facial. 

Tensor Tarsi (Homer's mv&clo), from the crest of the lachrymal bone, — into 

the tarsal cartilages by two slips. Action, to compress the puncta lachry- 

malia against the globe of the eye, and to compress the lachrymal sac. 

Nerve, facial. 
Levator Palpebrae ^yrpcnans, from the lesser wing of the sphenoid, — into the 

upper tarsal cartilage. Action, to lift the upper lid. Nerve, 3d cranial, or 

motor oculi. 
Rectus Superior, from the upper margin of the optic foramen and the sheath 

of the optic nerve, — into the sclerotic coat. Action, to rotate the eyeball 

upwards. Nerve, 3d cranial. 
Rectus Inferior, from the ligament of Zinn, — into the sclerotic coat. Action, 

rotates Ihe eyeball downwards. Nerve, 3d cranial. 
Rectus Intemus, from the ligament of Zinn, — into the sclerotic coat. Action^ 

rotates the eyeball inwards. Nerve, 3d cranial. 
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Rectus KEttcmia, by z beads, [he upper from the outer margin of the optic 

foramen, the lower from the ligament of Zinn and a bouy process at lower 

margin of the sphenoidal fissure, — inio the sclerotic coal. Action, to rotate 

the eyeball outwards. Nerve, 6th cranial, or abducens. 
Between the z heads of the external rectus pass the 3d, nasal branch of the 

5th, and the 6th cranial nerves, and the ophthalmic vein. 
Obliquus Superior, ^ma about a line above the inner margin of the optic 

foramen, its tendon passing through a " pulley " near the internal angular 

process of (he frontal bone and thence beneath (he rectus superior, — into 

the sclerotic coat at right angles to the insertion of Ihe rectus superior. 

Aetion, to rotate the eyeball on its antero-postenor axis. Nenie, ^th cranial, 

or patheticus. 
Obliquus Jntaux, fi-om the orbital plate of the superior maxillary, — iit/o the 

sclerotic coat below Ihe insertion of the external rectus and at right angles 

thereto. Action, lo rotate the eye on its anicro-poaterioc axis. Nerve, 3d 

cranial. 
^rramidalia Nasi,' from the ocdpito-frontalis, — into the comi^essor naris. 

Action, to depress the eyebrow. Nerve, facial. 
Levator Labii Superioria Atseque Nasi/ from the nasal process of Che 

supenor maxiUaiy bone — mlo (he cartilage of the ala of the nose and into 

the upper 1 p Action, to elevate the upper lip, and dilate the nostril 

Nerve, facial 
Dilator Nans AnteTior,^0n the cartilage of the ala — xnlo the border of iti 

iDtegument 4itiim lo dilate the nostnl Nene, laxtii 
Dilator Nana Fostenor from the nasal Fi" 37 

notch of the superior maxillary and 

Ihe sesamoi I cartilages —into the in- 
tegument at the margjin of the nostnL 

Action, to dilate the nostril Nerve, 

facial 
Cotnpresscc Nans ^ from the superior 

maxillary above the incisive fossa, — 

tutu the fibro cartilage of (be nose 

being cobUquous with its fellow and 

the pyratmdalis nasi aponeurosis Ac 

funt, to dilate the no:tnl Aitrrf, facial 
Compressor Nanum Minor, from the 

liar cartilage, — inio ihe skin at the 

end of the nose. Action, to dilate [he 

noctril. Nerve, facial. 
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Depressor Alae Nasi,/rom the incisive fossa of the superior maxillary,— -cW^ 
the septum and ala of the nose. Action, to contract the nostril. Nerve, 
facial. 

Levator Labii Superioris,/^^/« the lower margin of the orbit, — into the 
upper lip. Action, to elevate the lip. Nerve, facial. 

Levator Anguli Otv&,o from the canine fossa of the superior maxillary, — into 
the angle of the mouth. Action, as named. Nerve, facial. 

Zygomaticus Major,^ Jrom the malar bone, — into the angle of the mouth. 
Action, to raise the lip outwards. Nerve, facial. 

Zygomaticus Minor,^ from the malar bone anteriorly, — into the angle of the 
mouth, blending with the levator labii superioris. Action, to raise the lip 
outwards. Nerve, facial. 

Levator Labii Inferiori8«» (Levator yienii), from the incisive fossa of the in- 
ferior maxillary bone, — into the integument of the chin. Action, as named. 
Nerve, facial. 

Depressor Labii Inferioris^ (Quadratus IJieuti), from the external oblique line 
of the inferior maxillary bone, — into the lower lip. Action, as named. 
Nerve, facial. 

Depressor Anguli Oris« (Triangularis Menti), from the external oblique line 
of the inferior maxillary, — into the angle of the mouth. Action, as named. 
Nerve, facial. 

Orbicularis Oris,* by accessory fibres (accessorii orbicularis superioris and in- 
ferioris, and naso-labialis) from the nasal septum and the superioV and in- 
ferior maxillary borders, — into the buccinator and other adjacent muscles, 
forming the sphincter of the mouth. Action, to close the mouth. Nerve, 
facial. 

Buccinator,/ from the posterior alveolar processes of both the maxillary 
bones and the pterygo-maxillary ligament, — into the orbicularis oris. Ac- 
tion, to compress the cheeks. Nerves, facial, and the buccal branch of the 
inferior maxillary. 

Risorius, from the fascia over the masseter muscle, — into the angle of the 
mouth. Action, the laughing muscle. Nerve, facial. 

yiassitXsx,i from the anterior two-thirds and the inner surface of the zygoma 
and the malar process of the superior maxillary, — into the angle, ramus, and 
coronoid process of the lower jaw. Action, to raise the back part of the 
lower jaw ; a muscle of mastication. Nerve, inferior maxillary. 

Temporal, from the temporal fossa and temporal fascia, — into the coronoid 
process of the inferior maxillary. Action, to bring the incisor teeth together; 
the biting muscle. Nerve, inferior maxillary. 
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tttemal Ptaeygo^/rom the pterygoid fossa of the sphenoid bone, and the 
tuberosity of the palate, — into the angle and inner surface of the ramus of 
the jaw, as high as the dental foramen. Action^ raises and draws for- 
ward the lower jaw ; a triturating muscle of mastication. Nerve, inferior 
maxillary. 

• 

External Pterygoid, by 2 heads, the upper, from the pterygoid ridge on the 
greater wing of the sphenoid, the lower from the external pterygoid plate, 
and the tuberosities of the palate and superior maxillary bones, — into a 
depression in front of the condyle of the inferior maxillary, and the inter- 
articular fibro-cartilage. Action, to draw the jaw forwards; a triturating 
muscle of mastication. Nerve, inferior maxillary. 

Between the two heads of the external pterygoid muscle passes the internal 
maxillary artery. 

MUSCLES OF THE EAR. 

Tensor Tympani, from the under surface of the petrous portion of the tem- 
poral bone, the cartilaginous Eustachian tube, and its own osseous canal, — 
into the handle of the malleus. Action, to draw the membrana tympani 
tense. Nerve, branch from otic ganglion. 

Lazator Tympani Major, from the spinous process of the sphenoid and the 
cartilaginous Eustachian tube, — through the Glasserian fissure to the neck 
of the malleus just above the processus gracilis. Action, to relax the mem- 
brana tympani. Nerve^ tympanic branch of the facial. 

Laxator T3nxipani 1A\siOt,from the back of the external meatus, — ^passes be- 
tween tiie layers of the membrana tympani into the handle of the malleus 
and processus brevis. Action, to relax the membrana tympani. Considered 
a ligament by many anatomists (the lig. mallei posticum). 

StBipcidjxa&^from the interior of the pyramid, — through the orifice at its apex 
i$ito the neck of the stapes. Action, to depress the base of the stapes. 
Nerve, filament from the facial. 

MUSCLES OF THE NECK. 

Platysnoa yiyQnAK&,from the clavicle, the acromion, and the fascia covering 
the pectoral, deltoid, and trapezius muscles, — into the lower jaw, the angle 
of the mouth, and the cellular tissue of the face. Action, to wrinkle the 
$kin, and depress the mouth. Nerves, facial and superficial cervical. 

Stemo-deldo-maatoid," by two heads from the sternum ^^ and the clav 
idle** at its inner third, — into the mastoid process of the temporal bone, 
and the superior curved line of the occipital. Action, to depress and 
folate the head. Nerves, spinal accessory, and branches of the cervical 




Between the sternal and 
clavicular origins is a 
fossa, the fonliculus 
gutluris, which rises 
and (alls during ta- 
ilored breathing. 

Stecno-hyoid," /rom 
the poslerior surface 
of the sternum and 
the sternal end of the 
clavicle, — inio the 
hody of the hyoid 
bone. Action, lo de- 
press the hyoid lione- 
Nerve, a branch from 
the communicaling 
loop between the de- 
scend ens and com- 



Stemo-tiiyroid,"^mi the posterior surface of the sternum and the cartilage 
of the 1st rib,— 1W0 the oblique line on the ala of the thyroid cartilage. 
Action, to depress the laiynx. Nerve, a branch from the communicating 
loop between the desoendena and communicans noni. 

Thyro-hyoid," from the oblique line on the thyroid cartilage,— iWn the 
body and greater cornu of the hyoid bone. Action, to elevate the larynx. 
Nerve, hypt^lossal, 

Omo-hyoid," " y^-iJin the tipper border of the scapula and the transverse 
ligament, — inio the body of the hyoid bone. If has a tendon in its centre 
which is hound down lo the cartilage of the Ist rib by a loop of the deep 
cervical fascia. Actum, to depress the hyoid bone, and draw it backwards. 
Nerve, branch from the communicating loop between the descendens and 



DigEistric, by 3 bellies, the posterior one* from the digastric groove of the 
mastoid process of the temporal bone; the anterior' from a fossa on the 
inner surface of the inferior maxillary, near its symphysis, — into a central 
tendon' which perforates the stylo-hyoid muscle, and is bound down to the 
body of the hyoid bone by an aponeurotic loop. Action, to raise the hyoid 
bone and tongue. Nerves, facial, and mylo-hyoid branch of the inferior dental. 

Stylo-l5"oid,' from the styloid process of the temporal bone near its base, — 
into the body of the hyoid bone. Action, to elevate and retract the hyoid 
bone. Nerve, facial. This muscle is perforated by the digastric . 
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Mylo-hyoid,' from the mylo-hyoid ridge of the lower jaw,— f«/<? the body of 
the hyoid bone and a fibrous raph6 in the median line running from the hyoid 
bone to the chin. Action^ elevates the hyoid bone and draws it forwards, 
also forms the floor of the mouth. Nerve^ mylo-hyoid branch of inferior 
dental. 

Genio-hyoid,* from the inferior genial tubercle of the inferior maxillary, — 
into the body of the hyoid bone. Action^ same as the my lo- hyoid. Nerve, 
hypoglossal. 

Genio-hyo-glo68us,^<?m the superior genial tubercle of the inferior maxillary, 
— into the body of the hyoid bone, the side of the pharynx, and the whole 
length of the under surface of the tongue, forming a fan-like muscle. Action^ 
to retract and protrude the tongue. Nerve, hypoglossal. 

HyD-glossuS" (the basio-kerato-chondro-glossus), from the body of the hyoid 
bone, its lesser comu, and the whole length of its greater cornu, — into the 
side of the tongue. Action, to draw down the side of the tongue. Nerve, 
h]rpoglossal. 

Stylo-glossus,' from the styloid process and the stylo-maxillary ligament, — 
into the side of the tongue and the hyo-glossus muscle. Action, to elevate 
and retract the tongue. Nerve, hypoglossal. 

Lingualis, lies between the hyo-glossus and the genio-hyo-glossus, from the 
base to the tip of the tongue, along its under surface ; some of its fibres being 
attached to the hyoid bone. Action, to elevate th6 centre of the tongue. 
Nerve, chorda tympani. 

Inferior Constrictor, from the sides of the cricoid and thyroid cartilages, — 
into the fibrous raph6 of the pharynx. Action, to contract the pharyngeal 
calibre. Nerves, glosso-pharyngeal, pharyngeal plexus, and external laryn- 
geal. 

Middle Constrictor, from the comua of the hyoid bone and the stylo-hyoid 
ligament, — into the pharyngeal raph6. Action, to constrict the pharynx. 
Nerves, glosso-pharyngeal, pharyngeal plexus. 

Superior Constrictor, from the lower third of the margin of the internal 
pterygoid plate and its hamular process, the contiguous part of the palate 
bone, the tendon of the tensor palati, the pterygo- maxillary ligament, part 
of the alveolar process of the lower jaw and the side of the tongue, — into 
the pharyngeal raph6 and the pharyngeal spine of the occipital bone. 
Action, to constrict the pharynx. Nerves^ glosso-pharyngeal, pharyngeal 
plexus. 

Stylo- pli«iyngeu8,i<> from the inner side of the base of the styloid process,— 
into the constrictor and palato-pharyngeus muscles, axvd \X\fe ^-^xcJv^ c»»- 
7 
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tilage. Action^ to elevate the pharynx. Nerves^ glosso-pharyngeal, pharyn- 
geal plexus. The former nerve crosses this muscle in passing to the tongue. 

L#evator Palati, from the under surface of the apex of the petrous portion of 
the temporal bone and from the Eustachian tube, — into the posterior surface 
of the soft palate. Action, to elevate the soft palate. Nerve, facial, through 
the Vidian and petrosal. 

Tensor Palati, from the scaphoid fossa of the sphenoid bone and the Eusta- 
chian tube, — reflected around the hamular process, — into the anterior surface 
of the soft palate, and the horizontal portion of the palate bone. Action, to 
tense the palate. Nerve, a branch frpm the otic ganglion. 

Azygos Uvulae, from the posterior nasal spine of the palate bone, and from 
the soft palate, — into the uvula. Action, possibly to raise the uvula. Nerve, 
facial, through the Vidian and petrosal. This muscle is wrongly named, as 
it is double. 

Palato-glossus (anterior pillar of the fauces), from the anterior surface of the 
soft palate laterally, — into the side and dorsum of the tongue. Action, con- 
strictor isthmi faucium. Nerves, palatine branches of MeckePs ganglion. 

Palato-phar3aigeus (posterior pillar of the fauces), from the soft palate, — into 
the side of the pharynx and the posterior border of the thyroid cartilage, 
having joined the stylo-pharyngeus. Action, to close the posterior nares. 
Nerves, palatine branches from Meckel's ganglion. 

Rectus Capitis Anti^'cus Major, from the anterior tubercles of the transverse 
processes of the 3d, 4th, 5th, and 6th cervical vertebrae by 4 slips, — into the 
basilar process of the occipital bone. Action, to flex the head. Nerves, 
sub-occipital and deep branches of cervical plexus. This muscle is a con- 
tinuation of the scalenus anticus. 

Rectus Capitis Anti'^cus Minor, from the anterior surface of the lateral mass 
of the atlas, and the root of its transverse process, — into the basilar process 
of the occipital bone. Action, to flex the head. Nerves, sub-occipital and 
deep branches of the cervical plexus. 

Rectus Lateralis, /r<7»? the upper surface of the transverse process of the atlas, 
— into the jugular process of the occipital bone. Action, to draw the head 
laterally. Nerve, sub-occipital. 

Longus Colli, 3 portions, — the superior obliqtu, from the anterior tubercles of 
the transverse processes of the 3d, 4th, and 5th cervical vertebrae, into a 
tubercle on the anterior arch of the atlas : — inferior oblique, from the bodies 
of the first 2 or 3 dorsal vertebrae, into the transverse processes of the 5th 
and 6th cervical ; — vertical portion from the bodies of the lower 3 cervical 
and upper 3 dorsal vertebrae, to the bodies of the 2d, 3d, and 4th cervical. 
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Action^ to flex the cervical vertebrae and slightly to rotate them. Nerves^ 
branches from the lower cervical. 

Scalenus Anti'cuSj'^y^^w a tubercle on the upper surface of the ist rib, — 
into the transverse processes of the cervical vertebrae, from the 3d to the 6th 
inclusive. Action^ to flex the neck laterally, or to raise the 1st rib. Nerves ^ 
branches from the lower cervical. (See Fig. 38.) 

Scalenus Medius,** from the upper surface of the 1st rib, behind the sub- 
clavian groove, — into the transverse processes of the lower 6 cervical 
vertebrae. Action^ same as scalenus anticus. Nerves^ branches from the 
lower cervical. 

Scalenus Posti-'cus,^* from the outer surface of the 2d rib, — into the posterior 
tubercles on the transverse processes of the lower 2 or 3 cervical vertebrae. 
Action, to flex the neck laterally, or to elevate the 2d rib. Nerves^ branches 
from lower cervical. 

MUSCLES OF THE LARYNX AND EPIGLOTTIS. 

Ciico-th3nroid,y9'^/» the front and side of the cricoid cartilage, — into the lower 
and inner borders of the thyroid cartilage. Action, to elongate and make 
tense the vocal chords. Nerve, superior laryngeal. 

Crico-arytenoideus Posticus, from the cricoid cartilage posteriorly, — into the 
outer angle of the base of the arytenoid cartilage. Action, to rotate the 
arytenoid cartilages outwards and open the glottis, while keeping the vocal 
chords tense. Nerve, recurrent laryngeal. 

Crico-arytenoideus Lateralis, from the upper border of the cricoid cartilage 
laterally, — into the outer angle of the base of the arytenoid cartilage. 
Action, to rotate the arytenoid cartilages inwards and close the glottis. 
Nerve, recurrent laryngeal. 

Thyro-arytenoideus,y9-^/» the receding angle of the thyroid cartilage and the 
crico-thyroid membrane, — into the base and anterior surface of the arytenoid 
cartilage. Action, to shorten and relax the vocal chords by approximating 
the cartilages. Nerve, recurrent laryngeal. 

Arytenoideus, from the posterior surface and outer border of one arytenoid 
cartilage, — into the corresponding parts of the opposite cartilage, filling up 
the posterior concave surface of these cartilages. Action, by approximating 
the arytenoids, to close the back part of the glottis. Nerves, superior and 
recurrent laryngeal. 

n^px>-epiglottideus,^^/w the inner surface of the thyroid cartilage, — tW^the 
margin of the epiglottis and the aryteno-epiglottidean fold. Action, a de- 
pressor of the epiglottis. Nerve, recurrent laryngeal. 
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Aryteno-epiglottideus Superior, from the apex of the arytenoid cartilage,— » 
into the aryteno-epiglottidean folds. Action^ to constrict the superior lar)m- 
geal aperture. Nerve, recurrent laryngeal. 

Aryteno-epiglottideus Inferior, from the arytenoid cartilage anteriorly, — intt 
the sacculus laryngis and the margin of the epiglottis. Action, to compress 
the sacculus laryngis. Nerve, recurrent laryngeal. 

MUSCLES OF THE BACK. 

First layer (2) — Trapezius, Latissimus Dorsi. 

Second layer (3) — Levator Anguli Scapula. Rhomboideus Major and Minor, 

Third layer (3) — Serratus Posticus Superior. Serratus Posti^cus Inferior, 

Splenitis Capitis et Colli. 
Fourth layer (11) — ^in 4 sets, viz. — 

Lumbar ( i ) — Erector Spince. 
External (3). Middle (3). Internal (4). 

Sacro lumbalis. Longissimus Dorsi. Spinalis Dorsi. 

Musculus Acressorius Transversalis Colli, Spinalis Colli. 

ad Sacro-lumbalem, Trachelo- mastoid. Biventer Cervicis, 

Cervicalis Ascendens. Complexus, 

Fifth layer (12) — 6 having the word spinal in them, viz. — 
Semi-spinalis Dorsi, Inter-transversales. 

Semi-spinalis Colli, Rectus Capitis Posti^cus Major, 

Multifidus Spina, Rectus Capitis PosiiUus Minor, 

Rotatores Spince, Obliquus Capitis Superior. 

Supra-spinales. Obliquus Capitis Infrrior, 

Inter-spinales. Extensor Coccygis. 

Frapezius,^ from the inner third of the superior curved line of the occipital 
bone, the ligamentum nuchae,* the spinous processes of the last cervical and 
all the dorsal vertebrae, and the supra-spinous ligament, — into the outer third 
of the posterior border of the clavicle, the superior margin of the acromion 
process, the whole length of^the superior border of the spine of the scapula,' 
and a tubercle at its inner extremity. Action, to draw the head backwards. 
Nerves, spinal accessory, cervical plexus. 
Ligamentum "NucujEffrom the external occipital protuberance, — to the spines 
of the cervical vertebrae, from the 2d to the 7th inclusive. 

Latissimus Dorsi,* by an aponeurosis from the spines of the 6 lower dorsal 
and the lumbar and sacral vertebrae, the supra-spinous ligament, the crest 
of the ilium, and the 3 or 4 lower ribs, — into the bicipital groove of the 
humerus. Action, the cursor ani muscle, drawing the arm downwards 
and backwards ; or raising the lower ribs and drawing the trunk forwards 
Nerves, the subscapular. 



Levann Anguli Scapulie," by 4 slips fcom the trans^eise processes o( .^ □[ 
4 upper cervical verlebric — into ihe posterior border of Ihe scopuli. ^cfioti, 
as named. Nems, branches from ihe Sth cervical am! ihe cervical p]r«ut. 




Rhomboideus Minor," /rnwi the ligimeniixm nucha; and spines of Ihe yih 
cervical and 1st dorsal vertebrse,— lii/o Ihe smooth snrface at the root of the 
spine of the scapula. Jiijon, to draw the scapula bnckwarda and upwards. 
Nen'f, 5ih cervical. 

Rhomboideus Major," yrfoi the spines of the 4 or 5 upper dorsal vertebra' 
and Ihe siipra-spinous ligament, — into the scapula nl the root of its spine 
and inferior angle, by a tendinous n.rch. Adion, to draw the 
wards and backwards. Nirvi, 5th cervical. 
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Serratus Posti'^cus Superior, from the ligamentum nuchse, and spines of the 
7th cervical and 2 or 3 upper dorsal vertebrae, — info the upper borders of 
the 2d, 3d, 4th, and 5th ribs, by 4 digitations. Action^ to raise ribs in in- 
spiration. Nerves, external posterior branches of the cervical nerves. 

Serratus Posti^'cus Inferior,^* from the spines of the last 2 dorsal and first 3 
lumbar vertebrae, — into the lower borders of the 4 lower ribs, by 4 digi- 
tations. Action, to depress these ribs in expiration. Nerves, external 
branches of the dorsal nerves. 

Splenius Capitis " et Colli,i*/r^f« the lower half of the ligamentum nuchae, 
the last cervical and 6 upper dorsal spines, and the supra-spinous ligament, 
— the S. capitis into the mastoid process and a rough surface below the supe- 
rior curved line of the occipital bone, — ^the .S". coUivaX.0 the transverse processes 
of the 3 or 4 upper cervical vertebrae. Action, to draw the head backwards 
and the neck erect. Nerves, external posterior branches of the cervical nerves. 

Erector Spmat} from the sacro-iliac groove, and by the lumbo-sacral tendon 
from the sacral, lumbar and 3 lower dorsal spines, the iliac crest, and the 
posterior eminences of the sacrum, — divides into the sacro-lumbalis' and 
Ibngissimus dorsi' muscles. Action, to erect the spine and bend the trunk 
backwards. Nerves, external posterior branches of the lumbar nerves. 

Sacro-lumbalis,' from the erector spinae, — into the angles of the 6 lower 
ribs. Action, as the erector spinae. Nerves, branches of the dorsal. 

Mjisculus Accessorius ad Sacro-lumbalem,^ from the angles of 6 lower 
ribs, — into the angles of 6 upper ribs. Action, as the erector spinae. Nerves, 
branches of the dorsal. 

Cervicalis Ascendens,^ from the angles of 4 or 5 upper ribs, — into the 
transverse processes of the 4th, 5th, and 6th cervical vertebrae. Action, 
to keep the neck erect. Nerves, branches of the cervical. 

Longissimus Dorsi,' from the erector spinae, — into the transverse and 
articular processes of the lumbar vertebrae, into the tips of the transverse 
processes of all the dorsal vertebrae, and into from 7 to 1 1 ribs between 
their tubercles and angles. Action^ as the erector spinae. Nerves, branches 
of the lumbar and dorsal nerves. 

Transversalis Colli,' from the transverse processes of the 3d, 4th, 5th, and 
6th dorsal vertebrae, — into the transverse processes of the 5 lower cervical.* 
Action, to keep the neck erect. Nerves, cervical branches. 

Trachelo-mastoid,^y>-^/« the transverse processes of the 3d, 4th, 5th, and 6th 
dorsal vertebrae, and the articular processes of the 3 or 4 lower cervical, — 
into the posterior margin of the mastoid process. Action, to steady the 
head. Nerves, branches of the cervical. 



Spinalia Doni, from the last 2 dorsal and 

first alumbar spines, — xB/oalllhe remaining 

doisal spines. Action, to erect the spinal 

column. Nerves, branches of llie dorsal. 
Spinalis Zt^\,'from the jlh and 6th cervical 

sjnnes, sometimes from the 1st and 2d 

dorsal, — into the spine of the axis, or the 

3d and 4th cervical spines. Aelum, to 

steady the Heck. Neriies, branches of the 

cervical. [This muscle is frequently ab- 

..Dt.] 

Biventcr Cervicis, from the Iransverse pro- 

eesaes of 2 lo 4 upper dorsal vertebra, — 

into the superior curved line of the occipi- 
tal bone. [Is but a portion of the com- 

plenus muscle. J 
Complema," by 7 tendons from the lips of 

the transverse processes of the 7th cervical 

and 3 upper dorsal vertebtx, and from the 

articular processes of the 4th, 5th, and 6th 

cervical, — iWothe inner depress ion between 

the curved lines of (he occipital bone. Ac- 
tion, to retract and rotate the head. Nerves, 

suboccipital, great occipital, and branches 

of the cervical nerves. 
Semispinalis DnBi,'<' from the transverse 

processes of the dorsal vertebne, from 

about the 5th to the lllh,— inCo (he last 2 

cervical and 4 upper dorsal spines. Action, to erect the spinal columa. 

Nerves, branches of the dorsal nerves, 
Semispinalis Colli," from the transverse processes of the 4 upper dorsal 

vertebrae, and the articular processes of the 4 lower cervical, — into the 2(1. 

3d, 4th, and 5lh cervical spines. .^cA'on, to erect the spinal column. Nerves, 

branches of the cervical. 
Hultifldua Spiiue," from the back of the sacrum, posterior superior spine of 

the ilium, posterior sacro-iliac ligaments, articular processes of lumbar and 

cervical vertebrae, and the transverse procpsses of the dorsal, — into the 

laminae and spines of the next 4 vertebrae above. Action, to erect and rotata 

the spinal column. Nerves, posterior spnal branches. 
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Rotatores Spin«e (ii), from the transverse processes of the dorsal vertebrae, 
from the 2d to the 12th inclusive, — each into the lamina of the next dorsal 
vertebrae above. Action^ to rotate the spinal column. Nerves^ branches of 
the dorsal. 

Bupra-spinales, lie on the spinous processes in the cervical region. Nerves, 
branches of the cervical. 

tnter-spinales, placed in pairs between the spines of contiguous vertebrae, 6 
pairs in the cervical region, 3 in the dorsal, 4, sometimes 6, in the lumbar. 
Nerves, posterior spinal branches. 

tnter-transversales,^^ placed between the transverse processes of contigu- 
ous vertebne, 7 in the cervical region, 12 in the dorsal, and 4 in the lumbar. 
Nerves, posterior spinal branches. 

Rectus Capitis Posti^cus Major,i3 ^^^ the spine of the axis, — into the infe- 
rior curved line of the occipital bone and the surface below. Action, to 
rotate the head. Nerves, sub- and great occipital. 

Rectus Capitis Posti^cus Minor,^* from the tubercle on the posterior arch 
of the atlas, — f>^^ a rough surface between- the foramen magnum and the 
inferior curved line of the occipital bone. Action, to draw the head back- 
wards. Nerves, sub- and great occipital. 

Obliquus Capitis Inferior,^^ from the spinous process of the axis, — almost 
horizontally to the transverse process of the atlas. Action, to rotate the 
atlas and cranium. Nerves, sub- and great occipital. 

Obliquus Capitis Superior,^* from the transverse process of the atlas; — : 
upwards and inwards into the occipital bone between the curved lines. 
Action, draws the head backwards. Nerves, sub- and great occipital. 

Extensor Coccygis, from the last bone of the sacrum or first of the coccyx, — 
into the lower part of the coccyx, posteriorly. Action, as named. Nerves^ 
posterior sacral branches. 

MUSCLES OF THE ABDOMEN. 
External Oblique,^^ from 8 lower ribs by 8 fleshy digitations, — into the an- 
terior half of the outer lip of the crest of the iliimi, and by a broad aponeu- 
rosis,^' into the ensiform c^tilage, linea alba, symphysis, and spine of the 
pubes, and the pectineal line. Its aponeurosis is continuous with that of the 
pectoralis major above, and below it forms Poupart's^* and Gimbemat's 
ligaments, and by the separation of its fibres, the external abdominal ring.** 
Action, to compress the viscera, and flex the thorax on the pelvis, and vice 
versd. Nerves, lower intercostal, ilio-hypogastric, and ilio-inguinal. 

Internal Oblique,'^ y9-^»? the lumbar fascia, the anterior two-thirds of the 
■middle lip of the crest of the ilium, and the outer half of Poupart*s liga- 



ment, — r'n/o Ihc cartilages of 4 lowgr ribs; by its apomurosis into the linea 
alba; and leaving an arched border" over ihe spcrmwic cord, by the con- 
joined tendon" with llie transversa] is into the pubic crest and tbe pectineal 
inc. Its aponeurosis splits at tile rectus alidoniinis for its upper three- fourths, 
e layer passing in from, the ulher behind that moscle, to unite again atithe 
linea alba; for its lower one-fourth it passes in ttonl of the rectus. Actiep 
and Ntraes, same as the external oblique. 



i| 



K TiansversBlis, from the outer one-lhird of Poupari's ligament, the anteiiot 

( two thirds of the inner lip of the crest of the ilium, the cartilages of^ lower 

< rite, and nn aponeurosis from the spines and IransTcree processed 'Hfflfc 

t lumbar vertebrre, — by its aponeurosis into the linea allia, and by the ifoii- 

joined tendon" with the infernal obliiiue, into the pubic crest aiid' the 
peelineal line. Its aponeurosiis passes behind Ihe rectus abdatnirrtffliwSs 
I. upper three-fourths, in front of thai mu'clc for its Io-bci oat-teaS&\. ■ -'■■•■■<■ 
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Lumbar Fascia, or vertebral aponeurosis of the transversalis, divides into 3 
leaHets, the anterior and middle being attached to the apices of the transverse 
processes of the lumbar vertebrae, the posterior leaflet to the apices of their 
spines. The anterior and middle leaflets enclose the quadratus lumborum 
muscle, the middle and posterior enclose the erector spinae. 

Rectus Abdominis,** by 2 tendons from the pubic crest and the ligaments 
covering the symphysis, — into the cartilages of the 5th, 6th, and 7th ribs. It 
lies in a sheath formed by the aponeuroses of the internal oblique and trans- 
versalis muscles for its upper three-fourths, and is crossed by 2 to 5 tendinous 
lines, the Linea Transversa, At its outer border is a similar line placed 
vertically, the ^f>»^a Semilunaris^ formed by the aponeurosis of the internal 
oblique at ite point of division. Action^ to flex the thorax on the pelvis and 
vice versd, also to compress the abdominal viscera. Nerves^ same as the 
external oblique. 

Pyramidalis,*^ lies in front of the rectus, but in the same sheath, arises from 
the front of the pubic bone and the anterior pubic ligament, — into the linea 
alba, half-way to the umbilicus. Action, a tensor of the linea alba. Nerves, 
same as the external oblique. 

Quadratus Lumborum,** '*«• ^ from the ilio-lumbar ligament, adjacent 2 inches 
of the crest of the ilium, and transverse processes of the lower 3 lumbar ver- 
tebrae, — into one-half of the lower border of the last rib, and the transverse 
processes of the last 3 lumbar vertebrae. Action, to flex the thorax laterally 
on the pelvis and vice versA, Nerves, anterior branches of the lumbar. 

MUSCLES OF THE THORAX. 

External Intercostals (11), each from the outer lip of the groove in the in- 
ferior costal border, — into the upper border of the next rib below, directed 
obliquely downwards and forwards. Action, to raise and evert the ribs in 
inspiration. Nerves, intercostal. 

Internal Intercostals {11), tzx^ from the inner lip of the groove in the in- 
ferior costal border, — into the upper border of the rib below, directed 
obliquely downwards and backwards. Action, at sides of thorax to depress 
the ribs in expiration ; anteriorly they raise the costal cartilages. Nerves, 
intercostals. 

Xnfra-costales (10), obliquely from inner surface of i rib, — into the inner 
surface of the ist, 2d, or 3d rib below. Action, muscles of inspiration. 
Nerves, intercostal. 

Triangularis Stemi, from the inner surface of the ensiform cartilage, inner 
~*ir(aces of costal cartilages of 3 or 4 lower true ribs, and lower sides of the 



surfaces of ihc 2t1, ; 



LevstoKS CostBTUm," ''i«- " (la), each Jram Ihe 
ttebra, — iii/ii llie upper surface of the net 
rion, to raise tbe riljs. Ntnits, Intercostal. 
Diaphragm, from the ensiform 
UgB.menla arcuala,' and by its 
lelin, from the zd to 
the 4i!i on the right 
side, Ihe id and 3d on 



liinsvn^e process of a. dorsal 
t rib below, near its angle, 




tenorly, and lithind 
the diaphragm, lians 

azygos mtjor, and tho- 

ic duct, occasionally 

die left sympathetic 

nerve. Thi (Esopha- 

gist^ in the muscular structure, transmits the resophagus and the ptieumo. 
gastric nerves. Thi Opening far the I'ena Catra^' is the highest, and has 4 
tendinous margins. Tit Right Cmfi transmits the sympathetic and greater 
and lesser splanchnic nerves of that side. TAt Left Cras,^' the greater and 
lesser splanchnic nerves of the led side and the vena azyg'ra minor. 

' Descent of the Diaphn^m. Its central Icndon does not descend during in- 
spiration, being connected with the deep cervical fascia by the fibrous 

I pericardium. 

MUSCLES OF THE PERINEUM. 

ji Sphincter Ani,' from ihf tip of the coccyx nnd superficial fascia, — into the 
y tendinous centre of the perineum. Action, lo close ihe mus, Nrrve, 
B heiDorrhoidal branch of the pudic. 



Intemal Sphincter a nuscalai nng half an nch broad about an inch from 
the margin of the anus is an a^regat on of Ihe nvoluntary circular £bra 
oi the ii 




Sphincter TertiuB oJ Hyrtl, /ram the sacrum, encircling the rectum about 4 

inches above the anal orifice. [Demonstrated hy Hyrtl, Nelaton, and Vel- 

peau, but denied by most anatomists.] 
Accelerator Utuiec,' fraai the central tendon of the perineum and [he median 

raph6 in front, — iihres spread over the bulb, corpus spongiosum, corpus 

cavemosum,'^ and dorsal vessels. Action, to accelerate the flow of urine, 

and erect the penis. Nerve, perinea] branch of pudic. 
Erector Penis,' f'om the inner surface of the tuberosity of the ischium, the 

crus penis, and pubic ramus, — into the cms penis laterally and inferiorly. 

Action, to maintain erection. Nerve, perinenl. 
Transversus Perinei,' from the ascending ramus of the ischium,— iWo the 

central tendon of the perineum. Action, to draw tense the centrat tendon. 

Nerve, perineal. 
Levator Ani,'/rmn the body and ramus of Ihe pubes posteriorly, pelvic.fiisci.n, 

and the spine of the ischium, — into the tendinous centre of the perineum, 

sides of the rectum (and vagina), apex of the coccyx, and a fibrous raph* 

extending from the coccyx to the anus. Action, to support the lower end of 

the rectum and vagina and the bladder, and assist in forming the floor of the ■ 

pelvis. Ni'-ves, inferior hemorrhoidal and 4th sacral. 
Compressor Urethra:, from the upper part of the ramus of the pulies, — into 

its fellow of the opposite side after encircling Ihe membranous portion of Ul« 

urethra. Action, stop-cock muscle. Nerve, perineal. 
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CoocygtOB^^ from the spine of the ischium and the lesser sacro-sciatic liga- 
ment,— tW^ the margin of the coccyx and the side of the last sacral segment. 
Action, to support the coccyx, and close the outlet of the pelvis posteriorly. 
Nerve, 5th sacral, anterior division. 

Sphincter Vaginae (in the female), from the central tendon of the perineum, 
— into the corpora cavernosa and body of the clitoris. Represents the accel- 
erator urinse of the male. 

Erector Clitoridis (in the female), replaces the erector penis. 

MUSCLES OF THE SHOULDER AND ARM. 

Pectoralis Major, y^'^w the sternal one-half of the clavicle, by an aponeu- 
rosis front the front of the sternum as low as the 6th or 7th rib, the cartilages 
of all the true ribs, and the aponeurosis of the external oblique, — the fibres 
converge, cross and are inserted by a flat tendon into the external bicipital 
ridge of the humerus, having crossed the bicipital groove. Action, to draw 
the arm forwards and downwards ; also to elevate the ribs in forced inspira- 
tion. Nerves, anterior thoracic. 

Pectoralis Minor, /a-^/w the 3d, 4th, and 5th ribs, and the intercostal aponeu- 
rosis, — into the coracoid process of the scapula. Action, to depress the 
point of the shoulder, also to elevate the ribs in forced inspiration. Nerves, 
anterior thoracic. 

Subclavius, yr^x^ the cartilage of the ist rib, — into the under surface of the 
clavicle, in a groove about its middle 3d. Action, to draw the clavicle 
downwards. Nerve, a branch from the 5th and 6th cervical. 

Serratus Magnus, by 9 digitations^r^w the 8 upper ribs (the 2d rib having 
2) and from the intercostal aponeurosis, — into the whole length of the inner 
margin of the posterior border of the scapula. Action, to elevate the ribs 
in inspiration, also to raise the point of the shoulder. In lower animals 
the great sling-muscle, slinging the body between the upper extremities. 
Nerve, posterior thoracic. 

'DtiXxxid^ from the outer one-third of the anterior and superior surfaces of the 

clavicle, the outer margin and upper surface of the acromion, and the whole 

. lower border of the spine of the scapula, — into a prominence on the outer 

side of the shaft of the humerus, about its middle. Action, to raise the arm. 

Nerve, circumflex. 

Sub6capularis,yr(7^/ the inner two-thirds of the subscapular fossa, — into the 
lesser tuberosity of the humerus. Action, to rotate the head of the humerus 
inwards. Nerves^ subscapular. 

Supra-spinatuSj^^^^xu the inner two-thirds of the supra-spinous fossa, — intf 
the upper facet of the greater tuberosity of the humerus. Action, to sup- 
port the shoulder-joint, and to raise the arm. Nerve, supra-scapular. 
8 



r^ 




1 




Ih 


Inner two-thirds of the infra-spinous fowa,— f'drt V 


Ihu midille facfl o 


lib 


greuler tuberosity of the humerus. ActioH, to rotate ■ 


ihc huiiier.is oulwaras 


Nerve, supra-scapular. H 


Teres Minor, from 


Ihe 


upper two-thirds of the dorsal surface of the axillary 1 


border of ihe scapula 


—into the lowest facet on the greater tuberotit)' of ■ 


the humerus, and ihe bane below. Action, to rotate the humerus outwards. | 


Nm:e, circumllej 




I 


Terw Major, from 


the 


dorsal aspect of the inferior angle of the scapula,— ■ 


into Ihe iiilernal bicip 


lal ridge of the humerus. Aclim, lo assist the latis- I 


simusdorsi, N^ 


-!M, 


ubscapular. 1 


Coraco-brachialis,' 


from the apex of the coracnid process' of the scapula, | 






—inlo a ridge on the inner side of the shaft of 


'" ." , 




the humerus, about its middle. -<rf(B», elcvales 


..rf^^HM 


L 


Ihe humerns forwards and inwards. A'enie, mus- 


3^H|^9[ 




culo-cmaneous, which petforales this muscle. 


^vOSni 




Biceps" [Biceps Flexor Cubi(i). Long head^ 


vlW^E 


1 


from Ihe upper margin of the glenoid cavity, 






skvrl head" from the apex of the coracoid 


"'iwiWHBi 


' 


process," in common with the coraco-brachi- 


"mln Ul^l 




alis, — inlo the back of the tuberosity of the 


^^Hjrii^H 




radius, and Ihe fascia of the forearm." 






Aaion, to flex and supinale the forearm, and 


Hii^^V 


■1 


to make tense its fascia. Nerve, the musculo- 


jM^^B 


* 


culaneous. 


"|B|^Hi-i 






Hl^^v 




the shaft of Ihe humerus anteriorly and laler- 


H 




aliy, embracing Ihe insertion of Ihe deltoid,"— 
into the base of ihe coronoid process of the 
ulna." Action, a flexor of the forearm. 

Triceps" (Triceps Extensor Cubili), by three 


1 J^K' 




heads, tAe outer and inner from the poslerior 




surface of the shaft of the humerus, the ouler 


I lilies 




above, the inner below the musculo-spiral 


1 flHHi 




groove; Ihe middle or long A/ad from a de- 


LE 




pression below the Blenr>id cavity of the scapula, 
— into Ihe upper end of the olecranon process 
of Ihe ulna. Aelion, lo extend the forearm 

Nrrve, musouio-spiral. 


^■^^^^ 


■ 
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SutMUicQueus, from the humerus above the olecranon fossa, — into the poste* 
rior ligament of the elbow-joint. Action^ probably a tensor of the ligament 
Nerve, musculo-spiral. 

MUSCLES OF THE FOREARM. 

Muscles of the forearm (20)1 arranged in groups of five and threes. (Pancoast.) 
Anteriorly, 5 flexors, 2 pronators, i tensor of palmar fascia : — 
Flexor Carpi Radialis, Pronator Radii Teres, 

Flexor Carpi Ulnaris, Pronator Quadratus, 

Flexor Longus Pollicis. Palmaris Longus. 

Flexor Sublimis Digitorum Perforatus Manis. 
Flexor Profundus Digitorum Perforans Manis. 
Posteriorly (12), in 4 sets of threes: — 

Supinator Longus, Extensor Indicis. 

Extensor Carpi Radialis Longior. Extensor Communis Digitorum* 

Extensor Carpi Radialis Brevior, Extensor Minimi Digiti, 

Extensor Ossis Metacarpi Pollicis, Extensor Carpi Ulnaris, 

Extensor Primi Intemodii Pollicis, Anconeus, 

Extensor Secundi Intemcdii Pollicis. Supinator Brevis, 

Pronator Radii Teres,* by 2 heads, one from above the internal condyle of 
the humerus, the common tendon, fascia, and the intermuscular septum ; the 
other from the inner side of the coronoid process of the ulna, — into a rough 
ridge on the outer side of the shaft of the radius, about its middle. Action, 
to pronate the hand. Nerve, median, which passes between the 2 heads 
of the muscle. 

Flexor Carpi Radialis,^ yr^/;; the internal condyle by the common tendon, the 
fascia, and intermuscular septa, — into the base of the metacarpal bone of the 
index finger. Action^ to flex the wrist. Nerve, median. 

Palmaris "Lxxn^x^^ from the same origin as the flexor carpi radialis, — into the 
annular ligament and the palmar fascia.* Action, to make the palmar fascia 
tense. Nerve, median. 

Flexor Carpi Ulnaris,^ by 2 heads, one from the internal condyle by the 
common tendon, the other from the inner margin of the olecranon, the 
upper two-thirds of the posterior border of the ulna, and the intermuscular 
septum, — into the pisiform bone, the annular ligament, and the base of the 
5th metacarpal bone. Action, to flex the wrist. Nerve, ulnar. 

Fltxor Sublimis Digitorum (Perforatus),' by 3 heads, one from the inner 
condyle by the common tendon, the internal lateral ligament, and the inter 
muscular septum ; the 2d from the inner side of the coronoid process ; ihe 
3d from the oblique line of the radius, — into the lateral mar^Yy& ^i>Jevfc ^^^<3^\ 




phalanges by 4 lendons which are split for the pusage 
of the deep flexor tendons, Aclion, to Bex the second 
phalanges. Nerve, median. 

Flexor PioCundus Digitorum (Perforins), /rotn the 
upper two-thirds of the shaft of the ulna, a de- 
pression on the inner side of the coronoid process, 
and the interosseous membrane,— i«/o the bases of 
Ihe last phalanges, by 4 lendons which perforate 
the tendons of the superficial flexor. Aetion, to 
flei the phalanges. Nerves, ulnar, and anterior 
interosseous. 

Flexor Longus Pollids, from Ihe upper two-thirds 
of the shaft of the radius, ajid the i 



membrane,— i»/D the base of ihe last phalanx of 
the thumb, which it Sexes. Nerve, anterior inter 

Pronator Quadtatus, from the oblique line on the 
lower one-fouTtli of the ulna, and Ihe internal body 
of the ntna, — ittio the lower one-fourth of the ex- 
ternal border of the shaft of Ihe radius. Action, to 
pronate the hand. Nerve, anterior interosseous. 

I Supinator Longus," from the npper two-thirds of ihe 
external condyloid ridge on the humerus, and the 
intermuscular septum,— («/o the base of the Styloid 
process of the radius. AiliaH, to sapinate Ihe hand. 
Nervt, muscnlo-spiral. 
Extensor Carpi Radialls \jaD:p.i3t,' from the lower one-third of the external 
condyloid ridge on the humerus, and the intermuscular septum, — tnlo the 
base of the metacarpal bone of Ihe tnde>: linger,^ on its radial side. Action, 
to exiend the wrist. Nerve, musculo-spiral. 
Extensor Carpi Radialls Btevior,//foBi the external condyle by Ihe common 
tendon, the external lateral ligament, and Ihe intermuscular sepia, — tnto the 
radial side of the base of the 3d metacarpal bone.f Action, to extend the 
wrist. Nerve, posterior interosseous. 
BxtensoT Communis Digiloruni,^ from the external condyle by the common 
tendon, the deep fascia, and the intermuscular septa, — into the 2d and 3d 
phalanges of all the lingers, by 3 tendons, one of which divides into twA 
Aai«n, to extend the fingers. Nerve, posterior inlenjsseoua. 






UUSCLES OF THE FOREARH. { 

Extensor Minimi Tiiiiti,' /rem the common tendor and Ihe intennus'Tuh 

geptu, — Ma the 2d and 3d phalanges of the tiltU Hnger, with the 

derived from the common extensor, Action, as 

named. jWrrw, poslerior interosseous. rio. 46. 

X Extensor Carpi Uhau^^' Jri/in the common tenilon, 

the middle one-third of thC'posterior border of the 

ulna, and the fascia of the forearm, — in/o the ba^e 

of the 5lh metacarpal bone. Action, to extend the 

wrist. Nerve, poalerior interosseous. 
Anconeus^ ^d/a the external condyle of the humerus, 

posteriorly, — into the side of the olecranon, and 

npper one-third of the posterior surface of the shaft 

of the ulna. Action, to extend the foreann. Nerve, 

ibe muscato-spiral. 
Supinator Brevis, from the external condyle of the 

humerus, the external lateral and orbicular liga- 
ments, and an oblique line on the ulna, — into the 

iimer surface of the neck of the radius, the outer 

edge of its bicipital tuberosity, and the oblique line 
^ Action, to supinate ihe hand. Nerve, posterior in 

terosseous, which pierces it. 
ElzteoBor Osais Metacarpi Polticis," from the pos 

terior surfaces of the shafts of (he radius and ulna, 

and the interosseous ligament, — into the base of the 

metacarpal bone of Che thumb. Action, to extend 

the thumb. Nerve, posterior interosseous. 
Extensor Primi Intemodii Polllda.fl fram the pos 

tenor surface of the shaft of the radius and the m 

terosseous membrane, — into (he base of the 1st 

phalanx of the thumb. Action, to extend the thumb. Nerve, posterior 

interosseous. 
Bxtenaor Secundl Intemodii PoIliciB,M from the shaft of the ulna poste- 
riorly and the inlerosseous membrane,— in/o the base uf the last phalanx 

of the thumb. Action, to extend the thumb. Nerve, posterior inter- 




Bxtenaor Indicia, from the shaft of the ulna poslerioriy and the ii 

membrane, — inta the 2d and 3d phalanges of Che index finger with thu 
lendon of the common extensor. ^ertoM, to extend the index finger. Nern. 



90 ANATOMY. 

FASCIiE OF THE HAND. 

Anterior Annular Ligament, from the pisiform and unciform bones, — tt 
the tuberosity of the scaphoid and the ridge on the trapezium. It is pierced 
by the tendon of the flexor carpi radialis, and beneath it pass the tendons 
of the superficial and deep flexors and the flexor longus pollicis, also the 
median nerve. It is continuous with the palmar fascia and the fascia of the 
forearm. 

Posterior Annular Ligament,*' from the ulna, cuneiform, and pisiform 
bones and the palmar fascia, — to the margin of the radius and the ridges on 
its posterior surface. It has 6 canals for the passage of the extensor tendons, 
each lined by a synovial membrane. It is continuous with the fascia of the 
forearm. 

Palmar Fascia, ensheathes the muscles of the hand, and divides into slips for 
the four fingers, each slip dividing and forming tendinous arches for th9 
passage of the flexor tendons. 

MUSCLES OF THE HAND. 

Abductor PoUicis,^^ from the ridge of the trapezium and annular ligament, — 
into the radial side of the base of the 1st phalanx of the thumb. Action^ to 
draw the thumb from the median line. Nerve, median. 

Opponens Pollicis, from the palmar surface of the trapezimn and annular 
ligament, — into the radial side of the metacarpal bone of the thumb, for its 
whole length. Action, as a flexor ossis metacarpi pollicis. Nerve, median. 

Flexor Brevis Pollicis," from the trapezium, annular ligament, trapezoid, os- 
magnum, base of the 3d metacarpal, and the sheath of the tendon of the 
flexor carpi radial is, — into both sides of the base of the 1st phalanx of the 
thumb, by two tendons, each of which has a sesamoid bone in it. Action^ 
to flex the thumb. Nerves, median and ulnar. 

Adductor Pollicis, yr^;?? the whole palmar surface of the 3d metacarpal bone, 
— into the ulnar side of the base of the ist phalanx of the thumb, and the 
internal sesamoid bone. Action, to draw the thumb towards the median 
line. Nerve, ulnar. 

Thenar Eminence, or ball of the thumt, is formed by the above-named 4 
muscles. The following first 4 form the Hypo-thenar Eminence. 

Palmaris Brevis,^o from the annular ligament and palmar fascia, — into the 
skin on the inner border of the palm of the hand. Action, to corrugate the 
skin of the hand. Nerve, ulnar. 

Abductor Minimi Digiti, from the pisiform bone and the tendon of the flexor 
carpi ulnaris, — into the ulnar side of the base of the 1st phalanx of the little 
finger. Action^ as named. Nerve, ulnar. 
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Flexor Brevis Minimi Digiti,^^m the tip of the unciform process and the 
annular ligament, — into the base of the ist phalanx of the little finger, with 
the preceding muscle. Action^ as named. Nerve, ulnar. 

Opponens Minimi Digiti, from the unciform process and annular ligament, — 
into the whole ulnar margin of the 5th metacarpal bone. Action^ a flexor 
of the 5th metacarpal bone. Nerve, ulnar. 

Lumbricales (4), from the tendons of the deep flexor, — into the expanded 
tendons of the common extensor, on the dorsi of the phalanges. Action, 
probably to flex the 1st phalanges. Nerves, median and ulnar. 

Dorsal Interossei (4), by 2 heads from the adjacent sides of the metacarpal 
bones, — into, the bases of the ist phalanges of the index, middle, and ring 
fingers, the middle finger having two. Action, abductors of the fingers from 
the median line. Nerve, ulnar. 

Palmar Interossei (3), from the palmar surfaces of the 2d, 4th, and 5th meta- 
carpal bones, — into the bases of the 1st phalanges of the same fingers. 
Action, adductors of the fingers. Nerve, ulnar. 

MUSCLES OF THE HIP AND THIGH. 

Psoas Magnus/^ ^&/» the bodies, transverse processes, and intervertebral 
substances of the last dorsal and all the lumbar vertebrae, — into the lesser 
trochanter of the femur, by a common tendon with the iliacus. Action, to 
flex and rotate the femur outwards, also to flex the trunk and pelvis on the 
thigh. Nerves, anterior lumba r branches. 

Psoas Parvus, ^tf/w the bodies of the last dorsal and first lumbar vertebrae, 
and the intervertebral substance, — into the ilio-pectineal eminence, and the 
iliac fascia. Action, when present it is a tensor of the iliac fascia. Nerves, 
anterior lumbar branches. 

niacus,^<> from the iliac fossa, inner margin of the iliac crest, ilio-lumbar 
ligament, base of the sacnun, anterior spinous processes of the ilium and 
the notch between them, and from the capsule of the hip-joint, — into the 
outer side of the tendon of the psoas magnus. Action, the same as the 
psoas magnus. Nerve, anterior crura l. 

Fascia Lata, the deep fascia of the thigh, extends fi-om Poupart's ligament 
to the prominent points around the knee-joint, and from the margin of the 
sacrum and coccyx around the limb to the pubic arch and pectineal line. 
It sends two strong intermuscular septa down to the linea aspera, and con- 
tains the Saphenous Opening, which is foimed by the reflected margins of 
its pubic and iliac portions. Pouparfs Ligament is made by the knife, and 
is only the line of junction between the aponeurosis of the eiJLtfixvvftk cjv^^s^^ 



muscle and the fascia lata; extend 

the ilium to the spine of the pubic t 

Fig. 47, Tensor Vagi 
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Femoria,*/ro»( the ai 
the outer lip of the iliac crest, and 
superior spinous process, — iu/e the fascia 1a.ta later- 
ally, for one-fourth down the thigh. Action, a 
tensor of the fascia lata. Nerve, superior elule al. 'P 
Sartorius,* from the anterior superior spine of Ibe 
ilium' and half of the notch below it, — into (he 
upper internal surface of the shaft of the tlHa, 
Allien, to flex and cross the legs. Nerve, anterior 

QuadiicepB Extensor, includes the rectus, vastus 
interaus and eilemus, and' the crareus muscles. 
Its tendon contains the patella. 

Rectus Femoris,* by two tendons, the Straight from 
the anterior inferior spine of the ilium, the Receded 
from a groove above the brim of the acetabulum, 
— into the tuberosity of the tibia by the tendon > 
common (o this and the next 3 muscles. Action, I0 
extend the leg. Nerve, j mter ior crural. 

Vastus Eztemus,' from the anterior border of the 
great trochanter and (he whole length of the linea 
aspera, — into the tuberosity of the tibia, by the 
\ tendon. 



Vastus Intemus' and CiuieuBare one muscle, arising 

from the inner lip of the linea aspera and nearly 

the whole of the shaft of the femur in front and 

laterally from the trochanters down to within the 

lower one-fourth of the bone,— iWo (he tuberosity of the tibia by the common 

extensor tendon. Action, to extend (he leg. Nerve, an(eriqr crural. 

Subcnueus, from the lower part of the femur anteriorly, — into the synovial 

pouch behind the patella. Action, to draw up the synovial sac. Nerve, 

Q QTacilis,"y>'i»n the inner mai^n of the rami of the pubes and ischium, — into 

(he inner surface of the shaft of the (ibia below the tuberosity. Actiim, to 

flex and adduct the leg. Nerve, obturator. 

^(^■■^ Peclineus," ^om the ilio -pectineal line, and the bone in front (hereof, a!so 

from an expansion of Gimbenut's ligament, — into the rough line extending 
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:/■ from the trochanter minor to the linea aspera. Aetten, to flex the thigh 

and rotate it outwards. Ntrves, obturalor , ac cessor y obturator, and anterior 

"O Adductor LoiiEUS,"j^vn( the front of the pubes, — iMo the middle third of 
the linea aspera. Aclian, to adduct the thigh and flex it. JW-««, obliirator. 

^ Adductor Brevia, /ram the descending ramus of the pulies, — into the upper 
part of the linea aspera. Action, to adduct and flex the thigh. Ntrvt, 
obturator. 

V&, Adductor Magnus," from the rami of the pubes and ischium, and the- outer 

^ margin and under surface of the tuberosily of tlie ischium, — aito the roi^h 
line leading from the great trochanter to the linea aspera, the whole length 
of the linei aspera, and bj a tendon into the tubercle above the inner con- 
dyle of the femur. Action, to adduct the thigh p,Q ,g 
>nd rotate it outwards. Nerves, olMurator and 
ereat sciati c. This muscle is pierced by 4 aper- 
tures for the 3 superior perforating and the profunda 
arteries, and about the lower one-third of its 
insertion an angular interval is left therein, the 
lower opening of Hunldr's canal, for the passage 
of the femoral vessels into the popliteal space. 

•\fy Gloteua MasimuB,* fi-om the superior curved line 
of the ilium, the crest behind it, the last piece of 
the sacrum, the side of the coccyx and the great 
and posterior sacro-sciatic ligaments,— iWo the 
fiiscla lata and the rough line leading from the 
great trochanter to the linea aspera. Action, to 
extend and abduct the thigh and rotate it out- 
wards, also to maintain the trunk erect. Nerves, 
inferior glute al and a branch from the sacral 
Et£Stt.s. 
Gluteus Medtus,<t from the ilimn between the su- 
perior and middle curved lines, the crest between 
tbem and the fascia of the pari, — into the oblique 
lines DQ the great trochanter. Action, its posterior 
fibres rotate the thigh outwards, its anterior fibres 
rotate inwards. It also alidacts the thigh and 
draws it forwards, and assists Co maintain the trunk 
erect. Nerve, superio r gl uteal . 
QluteuB Minimtis,' from the ilium between the middle and inferior curved 
lines, and the margin of the great sacro-sdatic notafe^— into ■&«; ■s.t&siiwK 




border of the great trochanter. Action, to rotate 
to abduct and draw it farwards, and to maintain 
su perior glo teal. 
Pyrifbrmis,* by 3 digitations from llie front of the sacrum, from the margin 
of tbe great sacro-sciatic foramen and ibe great sacro-sciatic ligament, — itita 
the upper border of the great trochanter,' having passed through the great 
sacro-sciattc foramen. Action, an external rotator of the Ihigh. Nerves, 
branches from the sacral plexus. 
Obtnratol Intemus," from the posterior bony margin of the obturator 
foramen and the inner surface of the obturator membrane, — into the great tro- 
chanter,' passing through the lesser sacro-sciatic notch. Action, an external 
rotiitor of the thigh. Nerves, branches from the sacral plexus, 
GetnelluB Superior,"' fi-om the outer surface of the spine of the ischium, — 
int» (he great trochanter, being blended with the tendon of the obturator 
intemus. A/Hon, an external rotator of the thigh. Nerves, branches from 
the sacral plexus . 
Gemellua Itifinior," from the tuberosity of the ischium, — into the tendon 
of the obturator intemus and the great trochanter. Action, an external 
lotator of the thigh. Nerves, branche s from t he sacral plexus. 

ObtunUOT Extemus, from the anterior 
inner bony margin of the obturator fora- 
men, and the inner two-thirds of the 
anterior surface of the obturator mem- 
brane, — into the digital fossa of the 
femur at the inner base of the great 
trochanter. Action, an external rotator 
of the thigh. Nerve, obturator . 
Quadiattis Femoris," from the tuberoait^ 
of the ischium, — into the upper part of 
the linea quadrali on the trochanter 
major posteriorly. Acliort, an external 
rotator of the thigh. Nerves, branches 
from the saci al nlexus . 
Biceps," l]y 2 heads, (he Long ffiadit from 
ihe luberosity of the ischium posteri- 
orly, the Short Head,' from the outer 
lip of the linea aspera, and the inler- 
muscular septum, — into the outer side 
of the head of the fibula; its tendon embracing the external lateral ligament 
of the kiie» joint, and forming the Outer Hamstring.ihe tendons of the semi- 
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tendinosus, semi-membranosus, gracilis, and sartorius, forming the Jnnef 
Hamstring. Action^ to flex the leg and rotate it outwards. Nerve, great 
sciatic. 
Semi-tendinosus,/yr^w the tuberosity of the ischium by a tendon* common 
to it and the long head of the biceps, and from the adjacent aponeurosis, — 
into the shaft of the tibia at its upper and inner surface, its tendon curving 
around the inner tuberosity. Action, to flex the leg upon the thigh. Nerve, 
great sciatic. 

Semi-membranosus,/' from the tuberosity of the ischium above the origin ot 
the above-named muscles, — into the inner tuberosity of the tibi^; its tendon 
dividing into 3 parts, one over the popliteus muscle, and another forming 
the posterior ligament of the knee-joint. Action, to flex the leg, and rotate 
it inwards. Nerve, g reat scia tic. 

External Rotators of the Hip-joint are lZ)i> — the 3 adUictors, pyriformis, fl 
obturators, 2 gemelli, quadratus femoris, pectineus, psoas magnus, iliacus, sar- 
torius, and posterior half of the gluteus medius. 

Internal Rotators of the Hip-joint are 2^, — the tensor vaginae femoris, gluteus 
minimus, and the anterior half of the gluteus medius. 

MUSCLES OF THE LEG. 
Muscles of the leg arranged in groups of threes. (Pancoast.) 

Tibialus Anticus. . Tidialus Posticus. 

Extensor Froprius Pollicis, Flexor Longus Follicis. 

Extensor Longtis Digitorum, Flexor Longus Digitorum, 

Gastrocnemius. Peroneus Longus. 

Soleus. Peroneus Brevis. 

Plantaris. Popliteus. Peroneus Tertius, 

Tibialis Anti^cus* (Flexor Tarsi Tibialis), /r^wj the outer tuberosity and upper 
two-thirds of the shaft of the tibia externally, the interosseous membrane, 
deep fascia, and intermuscular septum, — through the inner canal in the 
anterior annular ligament into the inner and plantar surface of the internal 
cuneiform bone, and the base of the 1st metatarsal. Action, to flex the tarsus 
on the leg, and elevate the inner border of the foot. Nerve, anterior tibial. 

■■I 1 I IB lu wB r ■ - 

Extensor Proprius PoUicis,* from the middle two-fourths of the fibula ante- 
riorly and the interosseous membrane, — through the 2d canal in the anterioi 
annular ligament, — into the base of the last phalanx of the great toe. Action, 
to extend that toe. Nerve y a nterior jibial. 

Extensor Longus Digitorum,<yr^/w the outer tuberosity of the tibia, the upper 
three-fourths of the shaft of the fibula anteriorly, interosseous membrane, 
deep fascia, and intermuscular septa, — into the 2d asA '>^^^^aa5iasc^^ ^^^ ^"^ " 



4 lesser toes, t; 4 tendoni wbic 




1 pass over the dorsum of the foot, from the 

nal in the anterior annular ligajnent. Ac- 
;xtetid the lesser toes. Nirvi, anterior tibiaL 
tsI.A™, thft 



B TeitiUs" (Flesor Tar^i Fibular 
outer lower one-fourth of the fibula, 
membrane, atid intermuscular septum, — into the 
base of the Jth metatarsal bone. This muscle is 
a part of the last named, and passes through the 
same canal in the annalar ligament. Aetion, to 
flex the tarsus. Nerve, anterior tibial . 
OaBtrocneinius, by 2 heads from the condyles of 
the femiir, and the supra-con dyloid ridges, — unites 
with the tendon of the soleus to form the Undo 
Achiilis, into the posterior tuberosity of the os calds. 
Aitiim, to extend the foot. Nerve, i nter nal popliteal. 
Soleus, /rom the head and upper one-half of the 
shaft of the fibula posteriorly, the oblique line of 
the tibia, and the tendinous arch,— unites with the 
tendon of the gastrocnemius as the iendo Ackillis 
(see above). Action, to extend the foot. Nerve, 
internal po pliteal . 
Plantaris, from the outer bifurcation of the linea 
sspera, and posterior ligament of the knee-joint, 
by a very long, delicate tendon, — into the posteriol 
surface of the os Caleb. Action, 10 extend the foot 
Nerve, internal poplitea l. 
PopliteuB.'^fw a depression on the external condyle 
of the femur, and the posterior ligament of the knee- 
r two-thirds of the triangular surface on the shaft of 
the tibia posteriorly and above the oblique line. Action, to flex the leg- 
Nerve, internal popli teal. 
Plexor Longus PoUkis.'^-owi the lower two-thirds of the shaft of the fibula 
internally, the interosseous membrane, fascia, and intermuscular septum, — 
through grooves in the titaa, astragalus, and 03 calcis, — into the base of the 
last phalanx of the great toe. Action, to flex the great toe. Nerve, poste- 
rior tibial. 
Plexor LonguB Digitorum,' from the shaft of the tibia posteriorly and 
below the oblique line, and the intermuscular septum, — passes behind the 
T malleolus in a groove" with the titnalis posticus, — into the base* of 



joint,- 



(he last phalanges of the lesser toes by 4 tendons Which 
perfofale the tendons of (be flexor brevis digiturum. 
Aition, to flex Ihe phalanges aod extend the foot. Nenii, 
posterior tiliia l. 

Tibialis Posti'cus," by two processes between which pass the 
anterior tibial vessels, from the upper one-half of shaft of 
the tibia posteriorly, the upper two-thirds of the shaft of the 
fibula internally, the interosseous membrane, deep fasi 
and intermuscular septa, — passes behind ihe inner ma 
olus in a groove " with the long flexor, inlc the tuberosity 
of the scaphoid and internal cuneiform bones. Action, I 
extend the tarsus, and invert the foot. Nerve, posterior I 
tjb^al. 

Peroneus LonguSjW /roiw the head of the fibula and the 1 
upper two-thirds of its shaft externally, the deep fasci 
and intermuscular septa, — passes behind the outer roalleo- 
Ins in a groove with the peroneus brevis, through a groove 
in the cuboid bone, to the outer side of the base of the 
1st metatarsal bone. Aclien, to extend and evert the foot. 
Ner^t, m usculo- cutan eous. 

Peroneus Brevis," from the middle one-third of the shaft 
of the fibula externally, and the intermuscular septa, — 
passes behind the external maFeolus in a groove with 
the long peroneal, into the dorsum of the base of the 5th 
metatarsal bone. Action, to extend the foot. Ntrve, ' 
musculo- cutaneous branch of external popliteal. 

FASCIA OF THE FOOT. 

Anterior Annular Ligament, consists of vertical and horizontal portions, 
is attached to the lower ends of the fibula and tibia, the os calcis and the 
plantar fascia. It contains 5 sheaths lined by synovial membranes for the 
tendons of the extensor muscles, that of the extensor proprius pollicia pass- 
ing beneath it, as also the anterior tibial vessels and nerve. 

Internal Annular LiGAttBNT, from the inner malleolus to the os calcis, 
converting 3 bony grooves into canals lined by synovial membranes (or the 
flexor tendons and the posterior tibial vessels and nerve. 

External Annui.ah Ligament, from the outer malleolus to the os calcis, 
binding down the peronei tendons in one synovial sac. 

Plantar Fascia, the densest in the body, divided into a central and two 
lateral portions, and attached to the inner tuberosity of the os calcis, divides 
into 5 processes, i for each toe, and several inlermusculax f^'^a- 
9 G 
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-MUSCLES OF THE FOOT. 
Extansor Brevis Dig:itanim, the only muscle on the dorsum of tlie foot, 
arises ^o« the os Calcis externally, Ihe astragalo-calcanean and the anteriot 
annular ligaments, — bf 4 tendons, I into the 1st phalanx of the great toe, 
and the others into the outer sides of the long eitensor .tendons of the zd, 
3d, and 4th toes. Actum, lo eitend the toes. Nerve, anterior tibial . 
Muscles on the sole of the foot (19), by layers; — 
1st Layer. 3d Layer. 

Ftexor Brevis DigUorum. Flexor Brevis PoIIieis. 

Abductor Pollica. Flexor Bradt lUinimi Digiti. \ PancoasCs Tri. 

Abductor Minimi Digiii. Adductor Pollids. \ angle, the tow- 

ad Layer. Tranwenus Pedis. i esl in the body. 

Flexor Aecessorias. 4th Layer. 

Lumbricales (^). InterossH {^ Dorsal, J Plantar). 

Abductor PollidB/> fi-om the inner tuberosity of the os calcis, the internal 
annular ligament, plantar fascia, and intermuscular septum, — into the inner 
side of the base of the 1st phalanx of the great toe. Action, to abduct the 
great toe. Nerve, internal plantar. 
Plexoi Brevis Digitoninv^ from the inner tuberosity of the os calcis, the 
plantar fascia and intermuscular septa, — into the sides of the ad pha. 
Fia. S3. langes of the lesser toes by 4 tendons which 

are perforated for the long flexor tendons. 
Action, lo flex the lesser toes. Nerve, internal 
plantar . 
Abductor Mininii Digiti^ from the oater tuber- 
osity and under surface of the os calcis, the 
plantar £iscia and the intermuscular septum, — 
into the base of the 1st phalanx of the little toe 
with the tendon of its short flexor. Action, lo 
abduct the little toe. Nerve, external planta r. 
Fleior AcccBSOrius, by 1 heads, from the oa 
calcis and the calcaneo-scaphoid and long 
plantar ligaments, — into the tendon of the flexor 
longua digitorum. Action, accessory flexor of 
the toes. Nerve, e xternal planta r. 
Liunbricalesf \/^,fTom the long flexor tendons 
— into the inner side of the second phalanges 
of the lesser toes. Action, accessory flexors. 
Nerves, internal plantar to the two internal, 
external plantar to the others. 
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X Flexor Brevis I^ollicis,^ from the cuboid and external cuneiform bones, and the 
prolonged tendon of the tibialis posticus, — into both sides of the base of the 
1st phalanx of the great toe, by 2 portions, of which one blends with the 
abductor poUicis, the other with the adductor pollicis. Action^ to flex the 
great toe. Nerve^ in ternal plantar. 

p Adductor Pollicis, ^<?/v the tarsal ends of the three middle metatarsal bones, 
*" and the sheath of the tendon of the peroneus longus, — into the base of the 

1st phalanx of the great toe, externally. Action^ to adduct the great toe. 

Nerve, e xternal planta r. 

^ Flexor Brevis Minimi Digiti,^ from the base of the 5th metatarsal bone and 
the sheath of the tendon of the peroneus longus, — into the base of the 1st 
phalanx of the little toe externally. Action, to flex the little toe. Nerve, 
external planta r. 

c Transversus Pedis, from the under surface of the head of the 5th metatarsal 
bone, and the transverse ligament of the metatarsus, — into the outer side of 
the 1st phalanx of the great toe, blending with the tendon of the adductor 
pollicis. Action, to adduct the great toe. Nerve, external plantar . 

£ Dorsal Interossei (4), each by two \i&2A%from the adjacent sides of two meta- 
tarsal bones, — into the base of the 1st phalanx of the corresponding toe. 
Action, to abduct the toes. Nerve, e xternal planta r. 

f Plantar Interossei/ (3), from the shafts of the 3d, 4th, and 5th metatarsal 
bones, — into the bases of the 1st phalanges of the same toes. Action, to 
adduct the toes towards the median line. Nerve, external plantar. 

THE HEART. 

What is the Pericardium ? It is a conical membranous closed sac, con- 
taining the heart and the roots of the great vessels. It lies behind the sternum 
and between the pleurae, its apex upwards, its base below and attached to the 
central tendon of the diaphragm. It is composed of an outer fibrous coat, 
and an inner serous one ; the latter consisting of two portions, a parietal layer, 
lining the inner surface of the fibrous coat, and a visceral layer, which is re- 
flected over the heart and vessels. The serous portion secretes a thin fluid, 
abou t I dr achm in quantity normally, for the lubrication of its surfaces. The 
fibrous coat is prolonged on the outer surfaces of the great vessels, except the 
inferior vena cava, and becomes continuous with the deep layer of the cervical 
fascia. 

Describe the Endocardium. It is a serous membrane which lines the 
inner surface of the heart, forming by its reduplications the cardiac, aortic, 
and pulmonary valves, and continuous with the lining membrane of the grea; 
vessels. 
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Describe the Heart. It is a hollow muscular organ, conoidal in shape, 
placed obliquely in the chest between the lungs, base upwards, apex towards 
the left and front, corresppnding to the interspace between the 5th and 6th 
costal cartilages, one inch inside of and two inches below the left nipple. In 
the adult its size is about 5 inches by 3^ by 2^, and from 8 to 12 oz. in 
weight. 

What are the Cavities of the Heart? They are 4 in number, an 
auricle and a ventricle on each side of the heart, separated by a longitudinal 
muscular septum, and indicated on the external surface of the organ by grooves, 
named, from their contiguous cavities, as the Auriculo-ventricular Groove trans- 
versely, and the Inter- Ventricular Groove longitudinally. 

Describe the Right Auricle. It is larger than the left, can hold about 2 
fluidounces, its walls being about i line in thickness. It receives the venous 
blood by the superior and inferior vense cavse and the coronary sinus, and 
presents interiorly the following points for examination: — 

Appendix Auricula ^ a conical pouch projecting from the auricle to the front 

and left, its margins being dentated. 
Openings of the. superior and inferior venae cavae and the coronary sinus, the 

latter having a valve in two segments. 
Foramina Thebesii, several minute orifices, the mouths of veins from the 

substance of the heart. 
Tubercle of Lower, a very small projection on the right wall, supposed to 

influence the direction of the blood-current. 
Eustachian Valve, at the anterior margin of the inferior vena cava ; large Ia 

the foetus, to direct the blood to the foramen ovale. 
Fossa Ovalisy a depression on the inner wall, and the situation of the foramen 

ovale in the foetus. 
Annulus Ovalis, the oval margin of the fossa ovalis. 
Musculi Pectinati, muscular columns on the inner surface of the appendix 

and the inner wall of the auricle. 
Auriculo-ventricular Opening, communicates with the right ventricle, is oval, 

about an inch broad, surrounded by a fibrous ring, and is guarded by the 

tricuspid valve. 

Describe the Right Ventricle. Its form is conical, its cavity containing 
about 2 fluidounces, its apex above the apex of the heart, and it presents in- 
teriorly the following, viz. — 

Tricuspid Valve, consists of 3 triangular segments connected by their base* 
with the auriculo-ventricular orifice, and by their sides with each other, 
the largest being on the left side. 
Chorda Tendince, delicate tendinous cords which connect the margins and 
lower surfaces of the tricuspid valve with the columnse. 
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C^AffflStf Camea, muscular columns projecting from the surface of the ven- 
tricle, of which 3 or 4, called Columna Pafillarn, give allachment to the 
chotcbe tendinse. 

Semilunar Valves, are 3 in numher, and guard the orifice of the pulmonary 
artery, each about the middle of ils free margin has a fibro-cartitaginous 
nodule, the Corpus Aranlii, which more perfectly closes the orifice. 

Opening of the Pulmonary Artery, at the superior and internal angle of the 
ventricle, the Conus Arleriosus. I( is circular in form, surrounded by a 
fibrous ring, and is guarded by the semilunar valves. 

Sinuses of Valsalva, are 3 pouches, one behind each valve, between it and 
the cormnencement of the pulmonary artery. 

Describe tbe Left Auricle. Its walls are about \yi lines in thickness, 
its capacity rather less than 2 fluidonnce^, has an appendix auricula, and 
receives the arterialiied blood from the lungs. It presents the following in- 

Openings of the Pulmonary Veins, are 4 in nomber, sometimes 3, as the two 

left veins frequently end in a common opening. 
Lefi Auriculo-venlrieular Opening, is smaller than the right one. 
Musculi Pictinali, on the inner surface of the appendix. 
Deprfssion, corresponding to the fossa ovalis in the right auricle. 
Describe tbc Left Ventricle. 
It is longer, thicker, and more coni- ) 

cal than the right, projecting towards 
the posterior aspect. Its wallsa are 
the thickest of those in the heart, 
being twice as thick as those of the 
right ventricle. Ils interior presents 
the following : — 

Aortic Opening, is small and cir- 
cular, placed in front and to 
the right of the auriculo-ven- 
tricular, a segment of the mitral 
valve being between them. It 
is surrounded by a librous ring, 
and guarded hy semilunar 
valves. 
Mitral Valvi,c consisLs of two 
unecjual- sized segments, and is 
attached to the fibrous ring which surrounds the auriculo- ventricular 
opening. Its margins are connected with the ventricular walls by Chorda 
Tending and Musculi Papillares. 
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Semilunar Valves^ guard the aortic orifice, and are larger and stronger than 

those on the right side. 
Sinus Aortici, or sinus of Valsalva, a pouch between each valve and the 

beginning of the aorta. 
Columma Camea,^ are smaller and more numerous than on the right side ; 

the Musculi Papillares are but two in number. 

Describe the Structure of the Heart. The muscular fibres take origin 

from the four fibrous rings at the auriculo-ventricular and aortic openings. 

The fibres of the auricles are arranged in two layers, a superficial and a deep 

one, the latter having looped fibres and annular fibres. In the ventricles the 

fibres are superficial and deep, the latter being arranged circularly, the former 

spirally, coiling inwards at the apex of the heart into a whorl-like form, the 

vortex, 

THE ARTERIES. 

What are the Arteries ? Cylindrical vessels which carry arterial blood to 
the body from the heart. Those going to the lungs with the returning veins, 
form the Lesser or Pulmonic Circulation. The aorta with its branches and the 
returning veins, constitute the Greater or Systemic Circulation. The arteries 
anastomose or communicate fi-eely with each other everywhere throughout the 
body, permitting the establishment of collateral circulations. 

Describe the Structure of the Arteries. They are dense, very elastic, 
preserving their cylindrical form, and are composed of 3 coats, an Internal or 
serous ; a Middle, which is of muscular and elastic tissue j and an Externaly 
of connective tissue. They are generally included in a fibro-areolar invest- 
ment, the Sheath, which also encloses the accompanying veins. The larger 
arteries are nourished by the Vasa Vasorum^ blood-vessels which ramify in the 
external and middle coats; and are supplied with nerves, the Vaso-motor, 
derived from both the sympathetic and cerebro-spinal systems, and forming 
intricate plexuses on the larger trunks. 

What are the Capillaries ? Minute vessels forming a network throughout 
the tissues of the body between the terminating arteries and the commencing 
veins. Their average diameter is about the -y^Vff ^^ ^^ inch, and their walls 
consist of a transparent homogeneous membrane continuous with the innermost 
layer of the arterial and venous walls. 

[In the following pages, main branches are in italics, sub-branches in Roman.] 

Describe the Aorta. It is the main trunk of the systemic arteries, com- 
mencing at the aortic opening of the left ventricle of the heart, arching back- 
wards over the roof of the left lung into the thorax, where it descends on the 
left of the spinal column, and after passing through the aortic opening in the 
diaphragm, it terminates in the right and left common iliac arteries opposite 



S SpfT9nati£. 
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the 4tb lumbar vertebra. It is divided into Ihe arch, the thoracic aorta,and the 
abdominal aorta; and the arch is subdivided into the ascending,' transverse,' and 
descending " portions. The upper border of the arch is generally situated about 
ui inch below ihe upper margin of the sternum. The branches of ihe aorta are,— 
From the Arch,^ — 2 Coronary.* Left Coinmon Carotid.*^ 

JntiBmittale.'' Left Suie/avian.'^ 
From the Thoracic, — Pericardiac. (Esophageal. £o Inlercoslals. 

Branchial. Posterior JUediasHnal. 

From (he Abdominal, — 3 Phrenic. 

! Gastric. 
Hepatic, 
spier,, 
Superior Mesenteric, 
t Supra-renal. 
B Renal. 
Describe the Coronary Arteries. They are * 
in number, a right and a lelt,* arise from the aorta 
behind (he semilunar valves and run in the ver- 
tical grooves of the heart, the left artery in front, to 
supply the tissue of that or^an. 

Describe the Innoroinate.' It arises from the 
summit of the arch of ihe aorta, is i^ inch long, 
and divides behind the right stemo-clavicular joint 
into theHight Common Carotid* and Right Suicla- 
iii'dR.'these arteries on the left side of the body aris- 
ing directly from the arch of Ihe aorta.'*" 
limes sends off a Middle Thyroid (arteiy of 
Neubauer) which may arise directly from the , 
arch of the aorta. The innominate is sometimes 
absent, and not infrequently varies tn length from 
an inch to two or more. 

Describe the Common Carotid. Arising differently (see above), the two 
carotids are similarly described, except (hat the lelt is longer and deeper Ihan 
ihe right one. Their course is indicated liy a line drawn from a point midway 
between (he angle of the lower jaw and the mastoid process to the stemo- 
clavicular articulation. At the lower part of the neck they are separated only 
by the width of the trachea, and they are each contained in a sheath of the 
deep cervical fascia with (he internal jugular vein externally and the pneumo- 
gastric nerve between the artery and vein. On the from of the sheath lies the 
descendens noni nerve (descending branch of (he 9th or hypoglossal). The 
artery lies beneath (he inner border of the slemo-cleido-niasAQ\4\c«6.tfie, «>*>."■* 
crossed about its middle by the omo-hyoid musde and ftvt m\4i^e'&-^^'j^^'"^'" 
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It is also crossed abovi by the facial, lingual, and superior thyroid veins, helcas 
by the anterior jugular vein, and on the left side often by the internal jugular 
vein. It bifurcates, at the level of the upper border of the thyroid cartilage, 
into the External and Internal Carotids, of nhich the internal is the most re- 
mote from the iredian line. 

Name the Bnmches and Sub-brancbes of tbe External Carotid Ait 
toy.' (Fig. 55.) It has 8 branches, as follows, viz.— 
f, Superior Tkyroidf arising below the greater comu of the hyoid bone. 
T Muscular . Hyoid. Sup erior Larynge al. 

Glandular. Sup erficial Descen ding. C rico-lbyroi d. 

Lingual^ under the hyo-glossus muscle to the tongue. 
Hyoid. Doisalis Linguae. Sublingual. 



/j, Hyoid. Doisalis Linguse. Sublingual 




Facial f crosses Ihe lower jaw at the anterior angle of the in 

Inferior or Ascending Palatine. Submental.' 2 Coronary.'* 

/O Tonsillar. Muscular. Lateralis Nasi. 

■ / ■ Submaxillary. Inferior Lalrial. Angular. 



^ 
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Occipital}^ lies in the occipital groove of the temporal bone. 

Muscular. > Inferior Meningeal. ^ Cranial Branches, over 

^ Auricular. ?< Arteria Princeps Cervicis.^' the occiput. 

Posterior Auricular}^ ascends under cover of the parotid gland. 

Stylo-mastoid. Auricular. Muscular. Glandular. 

Ascending Pharyngeal^ lies on the rectus capitis anticus major. 

External Branches. Pharyngeal and Meningeal Branches. 

Temporal^ the smallest of the termini of the external carotid, begins in 
the parotid gland, crosses the zygomatic arch, and divides into anterior ^ 
and posterior temporal.'* 

Transverse Facial.'* Middle Temporal.'^ Anterior Auricular. 
Internal Maxillary}^ the other terminal branch of the external carotid,' 
is divided into three portions. Maxillary,* Pterygoid,* and Spheno-maxil- 
lary,* which respectively give off the following branches: (Fig. 56.) 
% /Deep Auricular,, to the • /"^^^P '^^'^P®'^^* TAlveolar." 
^ I tragus and canal. ^ ^ ant. and posterior* Infra-orbital." 

\ Tympanic,^ entering *\] Pterygoid Branches,ri)escending Palatine." 
.r^ \ the Glaserian fissure. ^1 to those muscles. dJl Vidian.'* 
jj JMiddle Meningeal.* f > Masseteric, to the ^/Pterygo-palatine.'* 
5 / Small Meningeal.' ^^. masseter muscle. J Spheno-palatine or Nasal.'* 
j Inferior Dental,'® divides Buccal, to the bucci- V 
\. into Incisor and Mental, nator muscle. 

Describe the Internal Carotid Artery. It ascends in front of the transversa 
processes of the three upper cervical vertebra e, and close to the tonsil, traverses 
the carotid canal in the temporal bone, and after piercing the dura mater by the 
anterior clinoid process, divides into its terminal branches. Its branches are 
the 
J)^^^f\iCi enters the tympanum from the carotid canal, and anastomoses 
on the membrana tympani with the tympanic branch of the internal max- 
illary, the stylo-mastoid, and the Vidian arteries. 
Arteria Peceptaculi , numerous small vessels going to the walls of the sinuses, 
the Gasserian ganglion and the pituitary body ; one of them, to the dura 
mater, is called the Anterior Meningeal. 
Ophthalm ic^ arises from the cavernous portion, enters the orbit through the 
optic forameii, terminating at the inner angle of the eye into the frontal 
and nasal branches. It gives off, — 

Lachrymal. Short Ciliary. Anterior Ethmoidal. 

Arteria Centralis Retinse. Anterior Ciliary. Palpebral. 

Muscular Branches. Supraorbital. Nasal. 

Long Ciliary. Posterior Ethmoidal. Frontal. 

Anterior Cerebr al ^ joined to its fellow by the anterior coK^X!Ci>xxv\c,"!CC\\\^\s^^cok.O^ 
about 2 lines long. 
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: divides into 3 branches, anterior, 



Middlt Cerebral, In the fissure of Sylvii 

median, and posterior. 
Anterior Ckcroid, to the choroid plexus 
Posterior Commamcatrng, anastomoses 

of the basilar. 
What ia the Circle of WUIis ? An anastomosis at the base of the bisin, 
between the branches of the internal carotid and vertebral arteries, to equalize 
the cerebral circulation. The 2 Vertebral arteries join to form the Basilar, 
which ends in 3 Pesltrior Cerebral. These are connected with the Internal 
Carotid by the z Posterior Communii^ating. The circle is completed by the 
connection of the j Anterior Cerebral branches of the internal carotid through 
the short Anterior Communieating artery. 
Describe the Subclavian. It arises on the right side from the innominate, 
on the left side from the arch of the aorta, 
Fig- St- and is divided into 3 portions by the 

scalenus anticus, which crosses it just ex- 
terna! to the origin of the thyroid axis, 
vii. — the parts internal, behind, and ex- 
ternal to that muscle. At the outer border 
of the 1st rib, the subclavian becomes the 
axillary artery. Its upper border is a little 
alxive the clavicle, and it is separated from 
the subclavian vein by the scalenus amicus 
at its origin from the first rib. Its branches 
are all given off from its liist portion, ex- 
cept the Superior Intercostal, which on 
(he right side arises from the second por- 

Verieiralf passing up the neck, through 
the foramina in the transverse pro- 




cesses of six cervical vertebra:, and 
magnum, where it joins its fellow t 
branches are — 

Lateral Sfunal Branches. 
Muscular Branches. 
Posterior Meningeal. 
TAe Basilar, formed by the junction of the vertebrals, gives off on eai 
side a transverse, anterior, and superior cerebellar, and ends in the tf 
posterior cerebral. {See Circle of Willis, above.) 



rs the skull by the forai 
Tn the Basilar Artery. 

Anterior Spinal. 
Posterior Spinal. 
Inferior Cerebellar, 
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Thyroid Axis,^ at once divides into the three following branches:— 
Inferior Thyroid^ to the thyroid gland, giving off, — 

Laryngeal Branch. Oesophageal Branches. 

Tracheal Branches. Ascending Cervical.' 

Transversalis Colli}^ divides beneath the margin of the trapezius into— 

Superficial Cervical. Posterior Scapular. 

Suprascapular^^ to the shoulder-joint and the dorsum of the scapula, anas- 
tomosing there with the posterior- and sub-scapular. 
Internal Mammary}^ arises opposite the thyroid axis, descends upon the 
costal cartilages, and ends at the 6th interval, in the musculo-phrenic and 
superior epigastric, the latter anastomosing with the deep epigastric branch 
of the external iliac. Its branches are the — 

Comes Nervi Phrenici, Pericardiac. Perforating. 

or Superior Phrenic. Sternal. Musculo-phrenic. 

Mediastinal. Ant erior Inter costal. Superior Epigastric. 

Superior Intercostal}^ gives off branches in the intercostal spaces to tht 
posterior spinal muscles and to the spinal cord. 

Profunda Cervicis,*^ supplies the muscles of the back of the neck, 
and anastomoses with the arteria princeps cervicis of the occi 
pital. 

Describe the Axillaiy.^ It is the continuation of the subclavian, extend- 
ing from the edge of the ist rib to the lower margin of the armpit muscles, 
where it becomes the brachial. It has 7 branches, viz. — 
I Superior Thoracic^ to the pectoral muscles and walls of the thorax. 



Acromial JTioracic, branches are thoracic, acromial, descending. 
>^ ' Thoracica Longa^ to the muscles of the chest and mammary gland. 
>^ \Tkoracica Alaris^ a small branch to the axillary glands. 

Subscapular, to the inferior dorsum of the scapula. Its branches anastomose 
with the supra- and posterior scapular, and are the — 

Subscapular. Dorsalis Scapulae. Median Branch. 

Posterior Circumflex, to the deltoid muscle and the shoulder-joint. 
Anterior Circumflex, to the joint and the head of the bone, anastomosing 
with the posterior circumflex and acromial thoracic. 

Describe the Brachial. It is the continuation of the axillary from the 
lower margin of the teres major tendon to its bifurcation into the radial and 
ulnar, which is usually about one-half inch below the bend of the elbow. 
The median nerve crosses it from the outside to the inside at its centre. Its 
branches are the — 

Superior Profunda, winds over the arm in the musculo-spiral groove, giving 
off the posterior articular to the elbow anastomos>\&« 
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Nutrient Branchy enters the nutrient canal. 
Inferior Profunda, to the elbow-joint anastomosis. 

Anastomotica Magna, anastomoses with the posterior articular, inferior pro- 
funda, anterior and posterior ulnar recurrent. 
Muscular Branches, to the muscles in the course of the artery. 

Describe the Radial. It extends from the bifurcation of the brachial to the 
deep palmar arch, and gives off the following branches respectively, in the fore- 
arm, the wrist, and the hand, viz. — 

Radial Recurrent. Posterior Carpal, Princeps Pollicis, 

Muscular, Metacarpal, Radialis Indicis, 

Superficialis Voice, Dorsalis Pollicis. Perforantes. 

Anterior Carpal. Dorsalis Indicis. Interossece, 

Name the Branches of the Ulnar. It extends from the division of the 
brachial to the superficial palmar arch. It has 8 branches, viz. — 

Anterior Ulnar Recurrent, Muscular, Deep or Communicating 

Posterior Ulnar Recurrent. Anterior Carpal. Branch, 

Interosseous < „ . * Posterior Carpal. Digital. 

C Posterior. 

Describe the Palmar Arches. The Superficial Palmar Arch is that part 
of the ulna artery lying in the palm of the hand, and anastomosing with 
the superficialis volsefrom the radial, and a branch from the radialis indicis, at 
the root of the thumb. It gives off 4 branches, the digital, to the sides of the 
fingers, except the inside of the index finger, which is supplied by the radialis 
indicis. The Deep Palmar Arch is formed by the palmar portion of the radial 
artery anastomosing with the deep or communicating branch of the ulna. It 

V gives off the radialis indicis, palmar interosseae, perforating and recurrent 
branches. 

Describe the Thoracic Aorta. It begins on the lefl of the spine, at the 
lower border of the 3d dorsal vertebra, and ends at the aortic opening in the 
diaphragm directly in front of the last dorsal vertebra. Its branches are as 
follows :^- 

Pericardiac Branches, irregular in number and origin. 

Bronchial, also vary in number and origin ; generally one on the right side 

and two on the left. They nourish the lungs. 
CEsophageal^ 4 or 5, anastomose on the oesophagus with branches of the in- 
ferior thyroid, phrenic, and gastric. 
Posterior Mediastinal, numerous small vessels. 

Intercostals, usually 10 on each side, each dividing into an anterior and a 
posterior branch. The anterior divides again into two along the adjacent 
borders of the ribs, supplying the intercostal muscles and anastomosing with 
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branches of the internal mammaiy and axillaiy. The foslcrior divides 

into a spinal branch going to 

the vertebne and the spina] ^'°- ^■ 

cord, and a muscular to the 

muscles of the back. . 

Desoibe the Abdomin*! 

AoiU. It begins where the 

thoracic ends, and tennina,les at 

the 4th lumbar vertebra in the 

common iliacs. Its branches arc 

as follows; — 
OxLiAC Axis,' arises oppo- 
site th« margin of the dia- 
phragm, runs forwards for 
half an inch and divides 
into the Gastric, Hepatic, 
and Splenic arteries, occa- 
sionally giving off one of 
the phrenics. 
Gastric* supplies Ihe stomach 
along its lesser curvature. 



imosmg' 



eith the ac 




(esophageal, splenic, and he- 
patic branches. 
Hepatic^ divides in the trans- 
verse fissure of the liver into i'lj 
the right and left branches, ' ^ 
to the lobes of that otgin ; 
also the — 
Pyloric. 
Cystic. 

Splenic} the largest branch of the creliac axis, passes by a veiy tortuous 
course to the spleen, giving off the following : — 
Fancreaticx Parvie. Gastric (vasa brevia). 

Pancreatica Magna. Gastro-epiploica Sinistra. 

Phrenic,^ one on each aide, but usually only one arises from the aorta, the 
other springing from either the cceliac axis or the renal artery. They go 
to the under surface of the diaphragm. 
SHperior Mesfnteric? supplies the small intestine, csecnm, ascending and 
10 
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transverse colon. Arising about one-fourth inch below the coeliac axis, 

it arches forwards, downwards, and to the left, giving oflf — 
Inferior Pancreatico- duodenal. Ileo-colic. 

Vasa Intestini Tenuis. Colica Dextra and Media. 

Inferior Mesenteric}-^ supplies the descending colon, sigmoid flexure, and 

most of the rectum, giving off the following branches : — 

Colica Sinistra. Sigmoid. Superior Hemorrhoidal. 

Supra-renal^ arise one on each side, opposite the origin of the superior 

mesenteric, passing to the supra-renal capsules. 
Renal^ one from each side, just below the preceding, pass to the kidney, at 

the hilum having the middle place between the ureter behind and the 

renal vein in front. U. A. V. (you 'ave !) 
Spermatic}^ one on each side, in the male through the inguinal canal to 

the testes ; in the female to the ovaries, uterus, and the skin of the labia 

and groins. 
Lumbar^ usually 4 on each side, analogous to the intercostals. They each 

divide into two branches, the — 

Dorsal, giving oflf a spinal branch. Abdominal. 

Middle Sacral}^ arises just at the bifurcation of the aorta ; it descends along 

the sacrum and coccyx, giving oflf numerous branches. 

Describe the Common Iliac Arteries. They extend from the bifurcation 
of the aorta at the 4th lumbar vertebra to near the lumbo-sacral articulation, 
where they each divide into the extemaU^ and internal iliac.^* They are 
about 2 inches in length, the right being a little longer than the left one, and 
each is crossed by the ureter, just before its bifurcation. 

Describe the Internal Iliac.^^ It is about i^ inches long, and extends 
from the lumbo-sacral articulation to the great sacro-sciatic notch, where it 
divides into an anterior and a posterior trunk. From the anterior trunk are 
given oflf from above downwards, the — 

Superior Vesical^ the remaining pervious part of the foetal hypogastric artery. 
It sends branches to the vas deferens and the ureter ; and one, the Middle 
Vesical^ to the base of the bladder. 
Obturator y through the canal in the obturator foramen to the thigh, where V; 
divides into an internal and external branch. Within the pelvis it gives 
oflf an iliac, vesical, and a pubic branch. In one out of 3^ cases this 
artery arises from the epigastric. 
Inferior Vesical^ to the bladder, prostate gland, and vesicular seminales. In 

the female this artery is called the Vaginal, 
Middle Hemorrhoidal^ to the rectum. 
Uterine J in the female, anastomosing with the ovarian. 
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Internal Pudicy the smaller of the terminal branches of the anterior trunk, 
supplies the external generative organs. Its branches in the pelvis are 
numerous and small, in the perineum they are — 
Inferior Hemorrhoidal. Artery of the Bulb. 

Superficial Perineal. Artery of the Corpus Cavernosum. 

Transverse Perineal. Dorsal Artery of the Penis. 

Sciatic^ the other terminal branch, supplies the muscles on the back of the 
pelvis. Its branches are as follows : — 

Muscular Branches. Coccygeal. Muscular, external 

Hemorrhoidal Branches. Inferior Gluteal. to the pelvis. 

Vesical Branches. Comes Nervi Ischiadic!. Articular Branches. 

The Posterior Trunk gives off the following : — 
Ilio-lumbar, dividing into lumbar and iliac branches. 
Lateral Sacral, superior and inferior on each side. 

Gluteal, the continuation of the posterior trunk, divides into a superficial and 
a deep branch, to the glutei muscles, the skin over the sacrum, and the 
hip-joint. Before dividing it gives a nutrient branch to the ilium, and 
some muscular branches. 

Describe the External Iliac. It extends to beneath the centre of Poupart*s 
ligament, where it enters the thigh and becomes the Femoral Artery y lying be- 
tween the femoral vein on the inside and the anterior crural nerve on the out- 
side — ^V.A.N. Its branches are, small muscular and glandular, and — 

Epigastric, which usually arises a few lines above Poupart's ligament, passes 
between the peritoneum and the transversal is fascia, to the sheath of the 
rectus which it perforates, and ascends behind that muscle, to anastomose 
by numerous branches with the terminal branches of the internal mam- 
mary and inferior intercostal. It gives off — 

Cremasteric. Pubic. Muscular Branches. 

Circumflex IliaCy arises opposite to the epigastric, passes along the crest of 
the ilium to anastomose with the ilio-lumbar, gluteal, lumbar, and epigas- 
tric arteries. 

Describe the Femoral Artery. It extends from Poupart's ligament to the 
opening in the adductor magnus, where it becomes the popliteal artery. Its 
course corresponds to a line drawn from a point midway between the anterior 
superior spine of the ilium and the symphysis pubis, to the inner side of the 
inner condyle of the femur. It lies in a strong fibrous sheath with the femoral 
vein, but divided from the latter by a fibrous partition. It bisects Scarpa's 
triangle in the upper part of its course, where it is superficial, and rests on the 
inner margin of the psoas, which separates it from the capsule of the hip-joint 
Its branches are as follows : — 



Superficial Epigaslricf 




I the superficial fascia of the abdomen. 

Superficial drcumfiex Jliac,j' to the Fkio 

over ihe iliac crest. 
Superficial External I'udic,'^ to the inl^u- 

ment of the lower abdomen, penis, and 

Deep External Pudic,<l to the skin of the 
scrotum and perineum. 

Profunda Femoris,' arises posteriorly about 
I or 2 inches below Poupart's liga- 
ment, and descends to the lower third of 
the back of the thigh, giving off the fol- 
lowing branches; — 

Ext. Circumflex. f Int. Circumflex./ 
3 Perforating.* 

Masettlar Branches,* to the sartorial and 



tica Magna, arises from the femo- 
ral in Hunter's canal, and divides into a 
superficial and deep branch, the latter 
anastomosing around the knee-joint with 
the superior external and internal artiCD' 
lar arteries, and the recurrent tibial. 

Describe the Popliteal Arleiy. It extends 

from the opening in the adductor magnos to the 

lower border of the popliteus muscle, where, 

having passed behind the knee-joint, it divides into the anterior and posterior 

tibial arteries. Its branches are as follows : — 

Saperier Muscular Branchet. Superior Internal ArticularJ 

Inferior Muscular, or Sural, Azygos Articular, 

Cutaneous Branches. Inferior Externa! Articular, 

Superior External Articular. Inferior Internal Articular. 

These are distributed around the knee-joint in a free anastomosis. 
The azygos branch perforates the posterior ligament of the joint to reach the 
internal ligaments and the synovial membrane. 

Describe the Anterior Tibial Artery. It extends from the bifarcalion 
of the popliteal to the front of the ankle-joint, where it becomes the DersaSt 
Pedis. It passes between the two heads of the tibialis posticus, over the uj^ier 
edge of the inter<Kseus membrane and along its anterior surface, resting on 
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the tibia for its lower one-third. It is accompanied by the anterior tibial nerve 
close to it externally, and is crossed below by the tendon of the extensor pro- 
prius poUicis. Its branches are — 

Recurrent Tibial. Muscular. External and Internal Malleolar. 

Describe the Dorsalis Pedis Artery. It is the continuation of the ante- 
rior tibial, extending from the front of the ankle-joint to the ist interosseous 
space, where it terminates in the Dorsalis Hallucis and the Communicating. 
The anterior tibial nerve lies close to its outer side. Its branches are as 
follows : — 

Tarsea, passing outwards along the tarsus. 

Metatarsea, giving off 3 interosseae, and they 7 digital. 

Dorsalis Hallucis^ to the great toe and the inner side of the second toe by 

its 3 digital branches. 
Communicating^ which dips down into the sole of the foot in the 1st inter- 
osseous space of the metatarsus, to inosculate with the external plantar; 
and gives off 2 digital branches to the plantar surface of the great and 
second toes. 

Describe the Posterior Tibial Artery. It is a large vessel, extending 
from the bifurcation of the popliteal along the back of the tibia to the fossa 
below the inner malleolus, where it divides into the Internal and External 
Plantar. The posterior tibial nerve crosses it a short way below its origin and 
then lies close to its outer side for the rest of its course. Its branches are as 
follows : — 

Peroneal, along the fibular side, giving oflf the anterior peroneal, muscular 
branches, and the nutrient artery of the fibula. 

Nutrient of the Tibia , the largest nutrient artery of bone. 

Muscular Branches, to the posterior muscles of the leg. 

Communicating, a branch to the peroneal artery. 

Internal Calcanean Branches, to the heel and sole of the foot 

Describe the Internal Plantar. This artery is the smallest of the termi- 
nating branches of the posterior tibial, and passes along the inner side of the 
foot and great toe. 

Describe the External Plantar Artery. It sweeps across the plantar 
aspect of the foot in a curve, the convexity of which is directed outwards and 
forwards; and at the interval between the bases of the ist and 2d metatarsal 
bones it inosculates with the communicating branch from the dorsalis pedis, 
forming the Plantar Arch^ or the Stirrup Anastomosis. It gives off numerous 
muscular branches, and the — 

Posterior Perforating, 3 small branches passing through the 3 outer interos- 
seous spaces. 

10* H 



114 ANATOMY. 

Digital, 4 Dranches supplying the sides of the 3 outer toes and the outet 
side of the 2d toe ; its inner side, together with the great toe, being sup- 
plied by the Digital Branches of the Dorsalis Pedis Communicating. 

Describe the Pulmonary Artery. It alone of the aileries carries venous 
blood, which it conveys from the right side of the heart to the lungs. It is 
only alx)ut 2 inches long, and nearly all within the pericardium ; arising from 
the right ventricle in front of the ascending aorta, passing upwards and back« 
wards to the under surface of the arch of the aorta, where it bifurcates, and is 
connected to the aorta by a fibrous cord, the remains of the ductus arteriosus 
of the foetus. Its terminal branches are the — 

Right and Left Pulmonary Arteries ^ the latter being the shorter of the two ; 
pass horizontally outwards to the roots of their respective lungs, where each 
divides into two branches, which again and again subdivide to ramify through- 
out the lung tissue and end in the capillaries of those organs. 

ARTERIAL ANASTOMOSES. 

Describe the Anastomosis around the Shoulder-joint. It is formed by 
the following 8 arteries, viz. — 

Posterior Scapular ^ br. of transv. colli. Suprascapular, br. of thyroid axis. 
Subscapular, br. of axillary. Ant. Circumflex, br. of axillary. 

Dorsalis Scapula, br. of subscapular. Post. Circumflex, br. of axillary. 

Infraspinous, br. of dorsalis scapulae. Acromial, br. of acromio-thoracic. 

What Arteries Anastomose around the Elbow-joint? The — 
Superior Profunda, br. of brachial. Radial Recurrent, br. of radial. 
Inferior Profunda, br. of brachial. Recurrent Interosseous, br. of posterior 
Anastomotica Magna, br. of brachial. interosseous. 

Posterior Articular, br. of superior Anterior Ulnar Recurrent, br. of ulnar, 
profunda. Posterior Ulnar Recurrent, br. of ulnar. 

What Arteries Anastomose around the Hip-joint ? They are the 
Gluteal, Ilio-lumbar, and Circumflex Iliac, with the External Circumflex. 
Obturator and Sciatic, with the Internal Circumflex. 
Comes Nervi Ischiadici, with the Perforating branches of the Profunda, 

Name the Arteries Anastomosing around the Knee-joint. The — 
Descending, br. of ext. circumflex. Sup, Int. Articular, br. of popliteal. 

Anastomotica Magna, br. of femoral. Inf. Ext. Articular, br. of popliteal. 
Inferior Perforating, br. of profunda. Inf. Int. Articular, br. of popliteal. 
Superior Ext. Articular,hv. of popliteal. Recurrent Tibial^ br. of anterior tibial. 

How is the Collateral Circulation established after Ligature of tfak^ 
Carotid or Subclavian ? By the following anastomoses, viz. — 

Superior Thyroid, br. of external carotid, with the Inferior Thyroid, br. of 
the thyroid axis, from the subclavian. 
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Arteria Frinceps Cervicis^ br. of occipital, from the external carotid, with 
the Vertebral t-hx. of subclavian, and the Profunda CervidSy br. of the 
superior intercostal, from the subclavian. 

What is the Longest Anastomosis in the Body? That between the 
subclavian and the external iliac by the anastomosis of the Superior Epigastric^ 
br. of the internal mammary, with the Deep Epigastric, br. of the external 
iliac. 

[The circle of Willis has been described on page io6 ; the palmar and plantar 
arches on pages io8 and 113 respectively; and the anastomosis on the mem- 
brana tympani on page 105.] 

THE VEINS. 

What are the Veins ? Vessels carrying blood towards the heart. Their 
walls are composed of 3 coats, an internal, serous; a middle, muscular; and 
an external, fibrous. They all carry carbonized or venous blood, except the 
pulmonary veins, which bring oxygenated blood to the left side of the heart. 
The deep veins accompany the arteries, generally in the same sheath, and are 
given the same names. The secondary arteries, as the radial, ulnar, brachial, 
etc., have each two veins, called Vence Comites. The superficial veins are 
usually unaccompanied by arteries, and lie, as a rule, between the layers of 
the superficial fascia, terminating in the deep veins. Many veins are so irreg- 
ular in their origin that they cannot be accurately described ; they all anasto- 
mose with each other much more freely than do the arteries. 

What are Sinuses ? They are venous channels, differing from veins in 
structure, but answering the same purpose. Those of the cranium are formed 
by the separation of the layers of the dura mater. 

How are the Veins divided ? Into the Pulmonary , Systemic, and Portal 
Systems; the latter being an appendage of the systemic, its capillaries rami- 
fying in the liver. 

What Veins have no Valves? The venae cavse, hepatic, portal, renal, 
uterine, ovarian, cerebral, spinal, pulmonary, umbilical, and the very small 
veins. 

Name the principal Veins of the Head and Neck. They are the — 
(i.) Exterior veins. (2.) Veins of the diploe and cranium. 

Facial. Veins of the Diplo?. Transverse Sinus. • 

Temporal. Cerebral and Cerebellar. Cavernous Sinus. 

Internal Maxillary. Superior Longitudinal Sinus. Occipital Sinus. 

Temporo-maxillary. Inferior Longitudinal Sinus. Superior Petrosal Sinus 

Posterior Auricular. Straight Sinus. Inferior Petrosal Sinus. 

Occipital. Circular Sinus. Lateral Sinus. 
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(3.) Veins of the neck draining the above-named. 

External Jugular^ terminating in the subclavian vein.* 

Posterior External yugular, opens into the external jugular. 

AfUerior yugtUar^ enters the subclavian vein near the external jugular. 

Internal Jugular^ formed by the junction of the two last-named sinuses at the 
jugular foramen, and uniting with the subclavian vein to form the innomi* 
nate, at the root of the neck. In its course it receives the facial, lingual, 
pharyngeal, superior and middle thyroid veins, and the occipital. 

Vertebral^ descends the foramina in the transverse processes of the cervical 
vertebrae, and empties into the innominate vein. 

Name the Veins of the Upper Extremity. They are in two sets, super- 
ficial and deep. The deep follow the arteries, generally as venae comites, 
beginning in the hand as Digital, Interosseous^ and Palmar veins, they unite 
in the Deep Radial and Ulnar which unite to form the Vena Comites of the 
brachial artery at the bend of the elbow. The superficial veins lie in the 
superficial fascia ; they are as follows : — 

^^^«'«^ \ Median Cephalic. Cephalic A a^ttta^,. 

J^edian { [vEm 

Anterior and Posterior Ulnar | Median Basilic, Basilic. ) 

Name the principal Veins of the Thorax. They are as follows, viz. — 
Internal Mammary. Bronchial. Right Azygos [major). 

Inferior Thyroid. Mediastinal. Left Lower Azygos {minor). 

Intercostal. Pericardiac. • Left Upper Azygos (minimus). 

What are the Azygos Veins ? They supply the place of the venae cavae in 
the region where these trunks are deficient, being connected with the heart. 
The Right Azygos'^'' begins by a branch from the right lumbar veins usually, 
passes through the aortic opening in the diaphragm, and ends in the superior 
vena cava, having drained 9 or 10 right lower intercostals, the vena azygos 
minor, the right bronchial, oesophageal, mediastinal, and vertebral veins. The 
Left Lower Azygos^^ begins by a branch from the left lumbar or renal, passes 
the left cms of the diaphragm, crosses the vertebral column and ends in the 
right azygos, having drained 4 or 5 lower intercostals. The Left Upper Azygos 
drains 2 or 3 left intercostals and empties into either of the other two. It is 
often wanting, its place being filled by the left superior intercostal vein.'^ 

Name the Spinal Veins. They may be arranged into 4 sets, as follows, 
viz. — 

Medulli-spinalf the veins of the spinal cord, which lie in plexus form between 
the pia mater and arachnoid. They unite into 2 or 3 small trunks near 
the base of the skull, which terminate in the inferior cerebellar veins or 
in the petrosal sinuses. 
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Fig. 6o. 



VeruB Basis Vertebrarum, empty into the anterior longitudinal. 
Longitudinal J in two plexuses, anterior and posterior, running the whole 

length of the spinal canal. The posterior join the dorsi-spinal veins, the 

anterior empty into the vertebral, intercostal, lumbar, and sacral veins in 

their various regions. 
Dorsi-spinal, form a plexus around the 

spines, processes, and laminse of all the 

vertebrae. They empty into the vertebral, 

intercostal, lumbar, and sacral veins in 

their respective regions. 

Describe the Subclavian Vein. It is the 
continuation of the axillary, extending from 
the outer margr'n of the 1st rib to the sterno- 
clavicular articulation, where it unites with the 
internal jugular to form the innominate vein. 
At the angle of junction enters the thoracic 
duct on the left side of the body and the right 
lymphatic duct on the right side. In its course 
it receives the external and anterior jugular 
veins and a branch from the cephalic. 

Describe tbe Venae Innominatae. The 
two innominate veins are each formed by the 
union of the subclavian and internal jugular, 
and unite below the ist costal cartilage to 
form the superior vena cava. The Right In- 
nominate is about I ^ inch long, and receives, 
besides its constituent branches, the right in- 
ternal mammary, right inferior thyroid, and 
right superior intercostal veins. The Left In- 
nominate is about 3 inches long, and in its 
course it receives the vertebral, inferior thy- 
roid, internal mammary, and superior inter- 
costal veins of th« left side. 

Describe the Superior Vena Cava.^ It is 

a short trunk about 2^ or 3 inches in length, formed by the union of the venae 
innominatae, and receives all the blood from the upper half of the body, termi- 
nating in the right auricle of the heart. It is half covered by the pericardium, 
and receives the vena azygos major and small pericardiac and mediastinal veins. 

Name tbe Principal Veins of the Lower Extremity. They are in two 
tets, superficial and deep. The deep are the Vena Comitei oCtik!^ -assSyecvat -asv^ 




118 ANATOMY. 

posterior tibial and peroneal arteries, which collect the blood from the deep 
parts of the foot and leg, and unite in the — 

Popliteal, which becomes the Femoral, and it the External Iliac in the same 
manner as the respectively-named arteries. 
The superficial veins of the lower extremity are the — 

Internal or Long Saphenous, on the inside of the leg and thigh, enters the 
femoral at the saphenous opening i^ inch below Poupart's ligament. In 
its course it receives the following : — 

Cutaneous Branches. Superficial Circumflex Iliac. 

Superficial l4)igastric. Pudic. Communicating Branches. 

External or Short Saphenotis, formed by branches from the dorsum and outer 
side of the foot, it ascends behind the outer malleolus, up the middle of 
the back of the leg, and empties into the popliteal vein. 

Describe the Internal Iliac Vein.>o It is formed by the venae comites of the 
branches of the internal iliac artery, except the umbilical. It terminates with 
the external iliac, at the sacro-iliac articulation, to form the common iliac vein. 
It receives the following veins : — 

Gluteal, Internal Pudic, Hemorrhoidal and Vesico- Uterine and Vagi- 
Sciatic, Obturator, prostatic, in the male. nal Plexuses, in 

the female. 

Describe the Common Iliac Veins." They are each formed by the union 
of the two iliac veins as above described, and unite between the 4th and 5th 
lumbar vertebrae to form the inferior vena cava, the right common iliac being 
the shortest of the two. Each receives the Ilio-lumbar, sometimes the Lateral 
Sacral, and the left one in addition the Middle Sacral Vein, which sometimes 
ends in the vena cava. 

Describe the Inferior Vena Cava.^ It extends from the junction of the two 
common iliac veins, passing along the front of the spine, through the tendinous 
centre of the diaphragm, to its termination in the right auricle of the heart. 
It receives the following veins : — 

Lumbar,^'^ Penal.^ Phrenic. 

Eight Spermatic, ^^ Supra-renal, Hepatic, ^^ 

Describe the Portal System. The portal sjrstem is formed by the Superior 
and Inferior Mesenteric, Splenic, and Gastric Veins, which collect the blood 
from the digestive viscera, and by their union behind the head of the pan- 
creas form the Portal Vein, which enters the transverse fissure of the liver, 
where it divides into 2 branches, and these again subdivide, ramifying through- 
out that organ, therein receiving blood also from the branches of the hepatic 
artery. Its contents enter the inferior vena cava by the hepatic vein. The 
portal vein is about 4 inches long, receives the Gastric and Cystic Veins, and is 
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formed by the union of the superior mesenteric and splenic veins, the inferior 
mesenteric joining the splenic, which also receives one of the gastric, the other 
emptying into the portal. 

Name the Cardiac Veins. They return the blood from the tissue of the 
beail; into the right auricle. They are the — 

Great Cardiac Vein. Anterior Cardiac Veins, 

Posterior Cardiac Vein, Vena Thebesii, 

Coronary Sinus, is a dilatation of the great cardiac vein, receiving the pos- 
terior cardiac and an oblique vein from the left auricle. 

Describe the Pulmonary Veins. They alone of the veins carry arterial 
blood, beginning in the capillaries of the lungs, forming a single trunk for 
each lobule, which, uniting into a single trunk for each lobe, form two main 
trunks from each lung which open separately into the left auricle. Sometimes 
the 3 lobe-trunks of the right lung remain separate to their termination in the 
auricle, and not unfrequently a common opening serves for the 2 left pulmo- 
nary veins. 

THE ABSORBENTS. 

What are the Lymphatics ? They are very delicate, transparent vessels, 
formed of three coats like arteries and veins, found in nearly every part of the 
body, except the brain, spinal cord, eyeball, cartilage, tendons, membranes of 
the ovum, placenta, umbilical cord, nails, cuticle, hair, and bone. They are 
nourished by nutrient vessels, and have valves, but no nerves, so far as known. 
They convey lymph to the blood. 

What are the Lacteals? They are the lymphatics of the small intestine, 
conveying the chyle therefrom into the blood. 

What are the Lymphatic Glands? Small solid bodies placed in the 
course of the absorbent vessels, and found chiefly in the mesentery, along the 
great blood-vessels, in the mediastina, axilla, neck, front of the elbow, groin, 
and popliteal space. The lymphatics and lacteals before entering these glands 
break up into smaller branches, the afferent vessels, which form a plexus in 
the gland, and pass out as efferent vessels to unite again in one trunk. They 
also contain spheroidal bodies about -^^^ inch in diameter. These glands 
are named after the regions in which they are situated, as the axillary, inguinal, 
mesenteric, etc. 

Describe the Thoracic Duct. It is the main channel for the lymph and 
chyle from the whole body except the right arm and lung, right side of the 
head, heart, neck, and thorax, and the convex surface of the liver. It begins 
in the Receptaculum Chyli, in front of the 2d lumbar vertebra, passes through 
the aortic opening in the diaphragm, and at the upper bordax cii >&vfc "V^ ^«s.- 
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Tical vertebra it curves forwards, outwards, and downwards, terminating in the 
left subclavian vein at its junction with the internal jugular. 

Describe the Right Lymphatic Duct. It is about an inch long, termi- 
nating in the right subclavian vein at its union with the internal jugular, and 
draining the lymphatics of those parts which are not connected with the tho» 
racic duct. 

THE NERVOUS SYSTEM. 

How is the Nervous System divided? Into the Cerebrospinal^ or 
nervous system of animal life; and the Sympathetic^ or nervous system of 
organic life. 

What is the Stracture of the Nervous tissue? It is formed of two 
substances essentially different from each other, the White or fibrous, and the 
Gray or vesicular matter. Chemically these contain phosphorized fat, albumen, 
and water. A third form, the Gelatinotis, is yet a subject of disagreement 
among authorities. 

Describe the White Nerve-matter. It is composed of a number of tubes, 
each consisting of a central Axis- cy Under , surrounded by the White Substance 
of Schwann, and this again enclosed in the tubular membrane, or Nerve-sheath. 
The whole arrangement is precisely analogous to that of a submarine telegraphic 
cable. A bundle of such tubes is invested by a covering, the Neurilemma, or 
perineurium, and is called a Nerve, and is nourished by a minute capillary 
system of blood-vessels. 

How do Nerves terminate ? Sensory nerves end peripherally as plexuses 
in their end-organs in the tissues. Motor nerves end peripherally in muscles 
as plexuses, or plates. Their central termination is not yet understood. 

Of what does the Cerebro-spinal system consist? Of the brain, the 
spinal cord, the ganglia, and the cranial and spinal nerves. 

THE BRAIN. 

What are the Membranes of the Brain ? The dura mater, the arach- 
noid, and the pia mater. 

Describe the Dura Mater. It is a dense fibrous membrane lining the 
interior of the skull, and forming the internal periosteum of the cranial bones. 
It is continuous with the dura mater of the spinal cord, and is attached to 
many parts of the base of the skull. It presents the following for exami- 
nation : — 

Falx Cerebri, an arched process sent into the longitudinal fissure of the brain, 
contains in its upper and lower margins the superior and inferior longi- 
tudinal sinuses. 
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Tentorium Cerebelliy a lamina of dura mater supporting the posterior lobes of 
the brain, and covering the upper surface of the cerebellum. It incloses 
the lateral and superior petrosal sinuses. 
Falx Cerebelli, projects between the lateral lobes of the cerebellum, from the 

tentorium to the foramen magnum. 
Pacchionian Bodies, clusters of white granulations situated on the outer 
and inner surfaces of the dura mater, in the superior longitudinal sinus, 
and on the pia mater, found only after the 7th year, and of unknown 
function. 
Describe tbe Arachnoid. It is the serous sac which forms the middle 
membrane, having a visceral and a parietal layer, the latter being reflected 
over the interior surface of the dura mater. The Anterior Sub-arachnoid Space 
is the interval between it and the pia mater of the brain at the base, where it 
is extended across between the two middle lobes. The Posterior Sub-arachnoid 
Space is a similar interval between the hemispheres of the brain and the me- 
dulla oblongata. These spaces communicate together across the crura cere- 
bri ; and also with the general ventricular cavity, by an opening in the lower 
boundary of the 4th ventricle ; and contain the cerebro-spinal fluid which forms 
a water-bed for the nervous centres. The sac of the arachnoid also contains a 
serous fluid in small quantity. 

What is tbe Pia Mater ? It is the vascular membrane, being supplied by 
the branches of the internal carotid and vertebral arteries. It covers the sur- 
face of the brain, dipping down into all the sulci, and forms the velum inter- 
positimi and choroid plexus of the 4th ventricle ; and contains lymphatics and 
nerves. 

How is the Brain divided ? Into the cerebrum, cerebellum, pons Varolii, 
and medulla oblongata. Its average weight in the male adult is 49^ oz., in 
the female 44 oz., of which the cerebrum is about seven-eighths. The ex- 
treme weights in 278 male cases were 65 oz. and 34 oz., — in 191 female cases, 
56 oz. and 31 oz. 

Describe the principal Lobes and Fissures of the Cerebrum. Each lateral 
half of the cerebrum, or hemisphere, has the following 5 lobes and 8 fissures, 
besides many of less importance. 

Frontal Lobe, bounded internally by the longitudinal fissure, below by the 

fissure of Sylvius, and posteriorly by the fissure of Rolando. 
Parietal Lobe, extending down to the fissure of Sylvius, and antero- poste- 
riorly from the fissure of Rolando to the parieto-occipital. 
Occipital Lobe, behind the parieto-occipital fissure. 

Temporo-sphenoidal Lobe, lying in the middle fossa of the skull, and bounded 
in front by the fissure of Sylvius. 
11 
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Central Lobe, or Island of Reil, lies in the fissure of Sylvius, covered by the 

frontal and temporo-sphenoidal lobes. 
Longitudinal Fissure, separating the two hemispheres. 
Fissure of Sylvius^ at the base of the brain, extending outwards on each 

side, and dividing into 2 branches, an ascending and a horizontal one. 

It lodges the middle cerebral artery. 
Fissure of Rolando, on the superior surface, extending from the longitudi- 
nal fissure about its centre, downwards and forwards towards the fissure 

of Sylvius, separating the frontal and parietal lobes. 
ParietO'Occipital Fissure, extends firom the longitudinal fissure outwards for 

about an inch between the parietal and occipital lobes. It is better 

marked in a longitudinal section of the brain. 
Calloso-marginal Fissure, above the gyrus fomicatus on the inner surface of 

the hemisphere. 
Transverse Fissure, between the middle lobe and the cms cerebri, at the 

base of the brain. It admits the pia mater to the lateral ventricle. 
Calcarine Fissure, also seen on the inner surface, extending from the lower 

end of the parieto-occipital fissure outwards to the posterior border of the 

occipital lobe. 
First Temporo-sphenoidal Fissure, below the fissure of Sylvius, on the lateral 

surface of the brain. 

Name the principal Convolutions of the Cerebrum. The superior 
and inner surfaces of each hemisphere are formed of convolutions [jgyrx) with 
intervening furrows {sulci) of various depths, both gyri and sulci being formed 
of gray matter thus arranged to enable it to present a great extent of surface. 
The convolutions are not uniform in all brains as to arrangement, nor are they 
symmetrical in the two hemispheres. The most constant are the following : — 
Gyrus Fomicatus, the convolution over the corpus callosum, seen on the 

inner surface, arching from before backwards. 
Convolution of the Longitudinal Fissure, along the edge of that fissure on 
the superior surface, curving over the front and back of each hemisphere, 
to the base of the brain. 
Ascending Frontal, lies in front of the fissure of Rolando. 
Ascending Parietal, lies behind the fissure of Rolando. 
Angular Gyrus, or Pli Coutbe, around the posterior end of the first temporo- 
sphenoidal fissure. 
Many other convolutions are named by writers on the localization of cere- 
bral functions, such as the temporo-sphenoidal, occipital, supra-marginal con- 
volutions, etc. Their names will be found sufficiently explanatory of their 
several locations. The Cuneus, Precuneus, and Paracentral Lobule are names 
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gi/en to the regions between the calcarine, parieto-occipital, and calloso-maiginal 
fissures, the last-named locality lying in front of the last-named fissure. 

Name the Points in view on the Inferior Sur£Eice of the Brain. From 

before backwards, excluding the cranial nerves, are the follpwing : — 

Longitudinal Fissure^ its anterior portion. 

Corpus Callosum, the great transverse commissure of the brain. 

Lamina Cinerea, a thin, gray layer, beneath the optic tracts. 

Fissure of Syiviusy between the anterior and temporo-sphenoidal lobes. 

Anterior Perforated Space, for vessels to the corpora striata. 

Optic Commissure, formed by the junction of the optic tracts. 

Tuber Cinereum, a gray lamina behind the optic commissure, forming part 
of the floor of the 3d ventricle. 

Infundibulum, a hollow process, connecting the pituitary cavity with the 3d 
ventricle in the foetus. 

Pituitary Body, a vascular bi-lobed body, of glandular structure, projects 
from the infundibulum into the sella turcica of the sphenoid. 

Corpora Albicantia, two round, white eminences, united together ; they are 
the anterior crura of the fornix folded on themselves. 

Posterior Perforated Space {Pons Tarini), for vessels to the optic thalami. 

Crura Cerebri, or cerebral peduncles, connect the cerebrum with the cere- 
bellum, spinal cord, and medulla oblongata ; containing the fibres passing 
to the basal ganglia. They, with the optic tracts, form the boundaries of 
the Inter-peduncular Space. 

Pons Varolii, to be described separately. [See page 127.] 

What Ganglia are comprised in the Brain ? Besides the gray m&tter of 
the cerebral hemispheres, of the cerebellum, and of the medulla oblongata, 
there are the following at the base of the brain : — 

Olfactory Bulbs. Optic Thalami. Tuber Annulare. 

Corpora Striata. Tubercula Quadrigemina. 

Describe the Basal Ganglia. They are as follows, viz. — 
Olfactory Bulbs are the ganglia of the sense of smell, lie one on each side of 
the median line, upon the cribriform plate of the ethmoid, and are connected 
with the hemispheres by the Olfactory Tracts. 
Corpora Striata, the motor ganglia, are situated in the floor of the lateral 
ventricles, and therefore within the hemispheres. Each corpus striatum 
has a — 

Caudate Nucleus, — the intraventricular part. 
Lenticular Nucleus, — the extraventricular part. 
Internal Capsule, — divides these two parts. 
Optic Thalami, the sensory ganglia, are in the floor of the lateral vei 
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behind the corpora striata. Each thalamus opticus is divided into an anterioi 
tubercle seen in the lateral ventricle, and a posterior tubercle beneath the 
fornix. 

Corpora Quadrigeminaf or Optic Lobes (2 nates and 2 testes), lie beneath the 
posterior lobes, near the union of the cerebrum and cerebellum. They form 
two single ganglia for vision. [Described under Meso-cephalon.] 

Tuber Annulare, a ganglion in the substance of the pons Varolii, the seat of 
indistinct sensation probably. 

Name the Cominissures of the Brain. These connecting bands number 19 
in all, of which 10 are longitudinal, and 9 transverse in direction, viz. — 

Longitudinal Commissures. Transverse Commissures. 

Olfactory Tracts. Anterior Commissure of 3d ventricle. 

Taenia Semicircularis. Middle Commissure of 3d ventricle. 

Crura Cerebri. Posterior Commissure of 3d ventricle. 

Processes e Cerebello ad Testes. Corpus Callosum. 

Peduncles of the Pineal Gland. Optic Commissure. 

Fornix. Pons Varolii. 

Infundibulum. Fornix, is a transverse commissure as 

Lamina Cinerea. well as a longitudinal one. 

Gyrus Fomicatus. Posterior Medullary Velum. 

Fasciculus Unciformis. Valve of Vieussens. 

What are the Ventricles of the Brain ? They are 5 cavities, each of which 
b situated as follows : — 

Ttvo Lateral Ventricles, within the substance of the hemispheres. 

Third Ventricle, between the optic ihalami, on the base of the brain. 

Fourth Ventricle^ between the cerebellum and the medulla oblongata. 

Fifth Ventricleyhetvfeen the two lateral, in the septum lucidum. 

Ventricle of the Corpus Callosum, so called, is merely the space between the 
upper surface of that commissure and the margins of the hemispheres 
above [labia cerebri^. 

The Foramina of Monroe connect the two lateral ventricles with the 3d; the 
Iter e Tertio ad Quartam Ventriculum, or aqueduct of Sylvius, connects the 
3d with the 4th. 

Describe and bound the Lateral Ventricles. They each have 3 Comua, the 
anterior, middle, and posterior, and are bounded as follows: — 
Boof, — the corpus callosum. 
Floor, — the corpus striatum, taenia semicircularis or homy band of Tarinus, 

optic thalamus, choroid plexus, corpus fimbriatum, and the fornix. 
Internally, — ^the septum lucidum. 
Externally, behind and in front, — the brain substance. 
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What are the parts above-named? Some, as the corpus striatum, optit 
thalamus, etc., have been described already ; the others are — 

Corpus Callosufity the great transverse commissure, arching backwards to 
become continuous with the fornix, reflected below, forming the Peduncles 
at the entrance of the fissure of Sylvius; and marked above by a depres- 
sion, the Raphif and longitudinal elevations, the Stria LongUudinales or 
Nerves of Lancisu 

Tania Semicircularisy consists of commissural fibres between the corpus 
striatum and the optic thalamus. 

Choroid Plexus of Veins, is the margin of a fold of pia mater which enters at 
the transverse fissure, passes up the descending comu, passes through the 
foramen of Monroe, and as the Velum Interpositum spreads out over the 
roof of the 3d ventricle. 

Corpus Fimbriatum, or Tania Hippocampi, is a white band, the edge of the 
posterior pillar of the fornix. 

Fornix, is a commissure situated beneath the corpus callosum, but continuous 
with it posteriorly, the Septum Lucidum separating them in front It is of 
triangular form with the apex in front. Its Anterior Crura curve down- 
wards to the base of the brain, are there reflected, forming the Corpora 
Albicantia, and end in the optic thalami. Its Posterior Crura pass down 
the descending horns of the lateral ventricles, as the Hippocampi Majores, 
The Lyra is a series of markings on its under surface. 

Septum Lucidum, consists of 2 layers of white and gray matter, lined by 
epithelium ; is placed vertically between the lateral ventricles, from the 
raph^ of the corpus callosum above to the fornix below. The cavity in 
its centre is the 5th ventricle. 

Describe the Comua of the Lateral Ventricles. The Anterior Comu 
curves over the anterior end of the corpus striatum into the anterior lobe. 
The Posterior Comu curves downwards and inwards in the occipital lobe, 
and contains a smooth eminence, the Hippocampus Minor* The Middle Comu 
descends into the middle lobe to the transverse fissure at the base of the brain, 
curving backwards, outwards, downwards, forwards, and inwards (B. O. D. 
F. I.). On its floor are the following: — 

Hippocampus Major, the doubled-in surface of the gyrus fomicatus. 

Pes Hippocampi, rounded eminences at the end of the hippocampus. 

Pes Accessorius, or Eminentia Collateralis, between the hippocampi, at tho 
junction of the middle and posterior comua. 

Corpus Fimbriatum, a continuation of the posterior pillar of the fornix. 

Choroid Plexus of Veins, a process of pia mater, already described. 

Fascia Dentata, the gray serrated edge of the middle lobe. 

Transverse Fissure, at the extremity of the comu, extending tA \ikfc ^aRft&s- 
11* 
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Olivary Body, behind the pyramid, from which it is separated by the groove 
of the hypoglossal nerve. It contains a capsule of gray matter in its cen- 
tre, the Corpus Deniatum. 

Lateral Tract, continuous with the lateral column of the spinal cord, lies 
behind the olivary body and in front of the restiform. 

Restiform Body, the posterior lateral portion of the medulla, also called the 
Fasciculus CunecUus. 

Posterior Pyramid, or Fasciculus Gracilis, the most posterior portion, is 
formed by the posterior median column of the spinal cord. It diverges 
from its fellow at the apex of the 4th ventricle and forms the lateral 
boundary of the Calamus Scriptorius. 

What is the Cerebellum ? It is that portion of the brain situated in the 
Inferior occipital fossae, beneath the posterior lobes of the cerebrum. It is an 
oblong flattened ganglion, divided into two lateral hemispheres, and a central 
portion, the Vermiform Process. 

Name the Fissures of the Cerebellum. They are 3 in number, — 2 ver- 
tical and I horizontal, viz. — 

Jncisura Cerebelli Anterior, Great Horizontal Fissure, from which 

Jncisura Cerebelli Posterior, secondary fissures originate. 

Name the Points on the sur&ces of the Cerebellum. They comprise 15 
lobes, 2 commissures, and 3 projections, as follows ; — 
On the upper surface of each hemisphere, — 

Anterior or Square Lobe. Posterior or Semilunar Lobe, 

On the under surface of each hemisphere, from before backwards, — 

Flocculus, Sub-peduncular Lobe, or Pneumogctstric Lobule. 

Amygdala Lobe, or Tonsil, projects into the 4th ventricle. 

Digastric Lobe. Slender Lobe, Posterior Inferior Lobe, 

On the vermiform process are the — 

Lobulus Centralis, 



Pyramid, 
Monticulus Cerebelli, \ superiorly. Uvtda, ^ inferiorly. 

Commissura Simplex. 



Commissura Brevis. J 



The Vallecula, or valley of the cerebellum, is the central depression on its 
under surface between the two lateral hemispheres. 

Name the Peduncles of the Cerebellum, They are 3 in number on each 
side, and from below upwards are as follows : — 

Processus e Cerebello ad Medullam, to the medulla oblongata. 
Processus e Cerebello ad Pontem, connect the hemispheres. 
Processus e Cerebello ad Testes, to the cerebrum. 

Describe the Gray Matter of the Cerebellum. It occupies the surfiice of 
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the mass in laminated shape, and is traversed by curved furrows, between the 
laminae. A vertical section gives an appearance called the Arbor Vita, 
Corpus Dentatunty is a capsule of gray matter in the centre of the white 
and is open anteriorly. It is sometimes called the ganglion of the cere- 
bellum. 

THE SPINAL CORD. 

Describe the Spinal Cord. It is that part of the cerebro-spinal axis which 
is situated in the spinal canal. Its length is about 1 6 inches, terminating at 
the lower border of the 1st lumbar vertebra in the Cauda Equina, It is cylin- 
drical in general form, with 2 enlargements, one in the cervical region, the 
other in the lumbar. It is composed of gray and white matter, the gray being 
inside (instead of outside, as in the cerebrum), and arranged so as to present 
a crescentic appearance in horizontal section, joined by a transverse commis- 
sure, and forming, by their extremities, the Anterior and Posterior Horns, from 
which regions respectively the anterior and posterior roots of the spinal nerves 
have their apparent origin. 

Membranes of the cord are 3, as in the brain, — dura mater, arachnoid, 
and pia mater. The Dura Mater is not adherent to the spinal column, 
but is connected thereto by fibrous tissue. The Arachnoid is arranged as 
on the brain, its sub-arachnoid space being filled with its fluid, for the 
protection of the cord. The Pia Mater has a fibrous band on each side, 
the ligamentum denticulatum, connecting it to the dura mater by some 20 
serrations. 
Fissures, number 8, — the anterior and posterior median, the anterior and 
posterior lateral on each side, and the two posterior intermediary in the 
cervical region. 
Columns, are 8 in number, 4 on each side of the cord, — an anterior, lateral, 
posterior, and posterior median. The Anterior is continuous with the 
anterior pyramid of the medulla ; the Lateral, with the lateral column of 
the medulla ; the Posterior, with the restiform body ; the Posterior^median, 
with the posterior pyramid. 
Central Canal, or Ventricle of the Cord, extends through its entire length in 
the foetus and in some adults, but is usually closed except for one-half inch 
below its orifice in the floor of the 4th ventricle. 

THE CRANIAL NERVES. 

Describe each Cranial Nerve, stating its function, apparent and deep 
origin, foramen of exit, principal branches and distribution. There are 
12 pairs of cranial nerves (9 according to Willis), of which those from the 6th 
to the 1 2th inclusive have their deep origin wholly or in part from the floor of 
die 4th ventricle. They are the — . 

I 
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illary division and motor root, by the foramen ovale. The Gasserian gan- 
glion^ is situated on the sensory root at the origin of its three divisions. 

Ophthalmic Division,® goes to the forehead, eyelids, lachrymal gland, con- 
junctiva, iris, ciliary ganglion, and the nose. Its branches are — 
Frontal? Lachrymal}^ Nasal>^ 

Superior Maxillary Division,^ goes to the temple, cheek, lower eyelid, 

nose, lip, upper teeth, and to Meckel's ganglion, thence to the palate. Its 

branches are the — 

Orbital « Posterior Dental, i • ^riJf/^z/ "I Nas^^"^' 

SphenO'palaHne, Anterior Dental?-^ -^ ' \Labiai. 

Inferior Maxillary Division,^ includes the motor branch, and is therefore 
a nerve of common sensation, motion, and special sense (taste). Its motor 
filaments go to the muscles of mastication ; its sensory to the auditory meatus, 
to the otic and submaxillary ganglia, the anterior part of the tongue, the 
cheek, teeth, and the lingualis muscle (sensation). Its branches are the — 
Masseteric, Auriculo-temporal.^ Gustatory.^ r Mylo-hyoid." 

Deep Temporal [2). or Posterior Division, Inferior Dental.^ \ iic?s*^r.^"* 
Buccal having 8 sub-branches. I Mental « 

Pterygoid, 

6th, Abducens,^^' motor of the eye, — arises from the medulla oblongata, deeply 
from the floor of the 4th ventricle ; exit by the sphenoidal fissure, to the ex- 
ternal rectus muscle of the eye. 

7th, Facial, or Portio Dura,^^ motor of the face, ear, palate, and tongue, — 
arises from the groove betwe^ien the olivary and restiform bodies of the 
medulla, deeply from the floor of the 4th ventricle. Exit by internal audi- 
tory meatus, through the aqueductus Fallopii, and stylo-mastoid foramen, to 
the muscles of expression, the tongue, muscles of the ear and palate, etc. 
It communicates with the carotid and meningeal plexuses, the spheno-palatine 
(Meckel's) and the otic ganglia, the auditory, great auricular, pneumogastric, 
glosso-pharyngeal, and 5th nerves. Its chief branches are the — 

Great Petrosal , to Meckel's ganglion. Digastric, Stylo- hyoid. 

Small Petrosal t to the otic ganglion. t Temporal. 

External Petrosal^ to the meningeal plexus. Temporo- facial. \ Malar. 

Tympanic, to the muscles of the tympanum. nnf-orbital. 

Chorda Tympani, to the tongue, etc. Cervico- facial, \ Supra-maxil. 

Posterior Auricular, to auricle and occiput. (infra-maxil. 

8th, Auditory, or Portio Mollis of the 7th," nerve of hearing, — arises 
just external to the facial, deeply from the floor of the 4th ventricle ; exit by 
the internal auditory meatus, to the internal ear. Its branches are two, the — 
Vestibular, to the vestibule. Cochlear^ to the cochlea. 

(ThU nerve it fully <1e«icrlb64 at pitge 225, infra.] 
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gth, Qlosso-pharsmgeal,^' nerve of sensation and taste, — arises from the me- 
dulla oblongata behind the olivary body, deeply from the floor of the 4th 
ventricle; exit by the jugular foramen, to the back of the tongue (taste), the 
middle ear, the tonsils, and pharynx. Branches are — 

Tympanic (Jacobson's). Pharyngeal, Tonsillar, 

Carotid, Muscular. Lingual, 

zoth, Pneiimc^;astric, or Par Vagum,^'^ the auriculo-laryngo-pharyngo-oesoph- 
ago-tracheo-pulmono-cardio-gastro-hepatic nerve. A nerve of sensation and 
motion, probably receiving its motor influence from its spinal accessory. Il 
arises from the medulla behind the olivary body and below the 9th nerve, 
deeply from the floor of the 4th ventricle; exit by the jugular foramen, to the 
parts indicated by the above euphonious appellation, supplying sensation to the 
external ear and larynx, motion to the other parts. Its branches are the — 

Auricular (Arnold's). Recurrent Laryngeal. (Esophageal. 

Pharyngeal. Cervical and Thoracic Cardiac, Gastric. 

Superior Laryngeal. Ant. and Post. Pulmonary. Hepatic. 

nth, Spinal Accessory^' (to the pneumogastric), — motor nerve, — arises by a 
double origin (i) from the lateral tract of the medulla, deeply from near the 
floor of the 4th ventricle; (2) from the lateral tract of the cord by several 
filaments, as low as the 6th cervical nerve, deeply from the anterior gray 
horn of the cord. Exit by jugular foramen, its spinal portion having first 
entered by the foramen magnum, to the stemo-cleido-mastoid and trapezius 
muscles, communicating with the pharyngeal and laryngeal nerves by its 
accessory portion in the same sheath with the pneumogastric ; also with the 
2d, 3d, 4th, and 5th cervical nerves by its spinal portion. Its branches are 
indicated by the above-described distribution. 

I2th, Hypo-glossal,^* (Nonus or 9th of Willis), motor of the tongue, — arises 
by 10 to 15 filaments from the groove between the pyramidal and olivary 
bodies of the medulla oblongata, deeply from the floor of the 4th ventricle ; 
exit by the anterior condyloid foramen, to the thyro- and genio-hyoid, the 
stylo-,hyo-, and genio-hyo-glossus muscles ; and by the descendens noni branch 
to the sternohyoid, sterno- thyroid, and omo-hyoid muscles. It communi- 

• cates with the pneumogastric, sympathetic, ist and 2d cervical, and gustatory 
nerves. Its branches of distribution are the — 

Descendens Noni. Muscular, Thyro-hyoid. 

What Nerves enter the Cranium before passing out of it ? The spinal 
portion of the Spinal Accessory, and the Nasal branch of the Ophthalmic. 
The first enters by the foramen magnum, and then leaves by the jugular fora- 
men. The second enters from the orbit by the anterior ethmoidal foramen, 
and leaves by the nasal slit at the side of the crista galli. 
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THE SPINAL NERVES. 

Describe the Spinal Nerves. There are 31 pairs of spinal nerves, of which 
the cervical number 8, the dorsal 12, the luml)ar 5, the sacral 5, and the coc- 
cygeal I. The 1st cervical escapes above the ist vertebra, each of the others 
below the corresponding vertebra through the intervertebral foramina. Each 
nerve arises by 2 roots, an anterior motor root, and a posterior sensory one, 
the lattei having a ganglion on it. These unite, and the nerve then divides into 
2 branches^ both having motor and sensory fibres. The posterior branches are 
small and generally unimportant ; they supply the muscles and integument of 
the back. The anterior branches supply the neck, front, and sides of the 
trunk, and the extremities, uniting in various regions to form plexuses from 
which important nerve-trunks originate. 

How is the Cervical Plexus formed and distributed? It is formed 
by the anterior branches of the first 4 cervical nerves, and rests on the levator 
anguli scapulae and scalenus medius muscles. Its branches (10) comprise 4 
superficial to the integument of the head and neck, and the following deep 
branches, viz. — 

Phrenic, Communicans Noni, 2 Muscular, 2 CommuniccUing. 

Describe the Phrenic Nerve. It arises by 3 heads from the 3d, 4th, and 
5th cervical, descends across the front of the scalenus anticus, crossing the sub- 
clavian and internal mammary arteries in the middle mediastinum, and is dis- 
tributed to the inferior surface of the diaphragm. It is often called the Inter- 
nal Respiratory Nerve of Bell. It sends filaments to the pericardium and 
pleura, and communicates with the plexuses of the sympathetic in the abdo- 
men. 

Describe the fiannation and distribution of the Brachial Plexus. It 

is formed by the union of the 4 lower cervical nerves and the ist dorsal. The 
5th, 6th, and 7th unite into one trunk externally to the scalenus medius, as also 
do tiie 8th cervical and ist dorsal behind the same muscle. Below the line of 
the cla^cle both these trunks bifurcate ; the two adjacent branches unite be- 
hind the axillary artery making the Posterior Cordy and the remaining 2 form 
the Outer and Inner Cords, referred to the artery. Each of these cords bifur- 
cates, but the 2 adjacent branches of the outer and inner cords unite over the 
artery, to form the Median Nerve, leaving 4 other branches, the Ulnar, Mus- 
culo-cutaneouSj Musculospinal, and Circumflex Nerves, the last 2 being de- 
rived from the posterior cord. 

The branches of the brachial plexus are as follows, viz. — 
Above the clavicle are given off 4, the — 

Communicating, completing the phrenic nerve. 

Muscular, to the longus colli, scaleni, rhomboidei, and subc\vn\>2& xfico&O^^sik 
12 
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spine, and re-enters the pelvis by the lesser sacro-sciatic foramen, snpply 
ing the perineum, anus, and genitalia. 

Small Sciatic^/ to the gluteus maximus, and integument of the perineum, 
scrotum, and back of the thigh and leg. 

Great Sciatic^g the largest nerve of the body, and the direct continuation 
of the sacral plexus, escapes by the great sacro-sciatic foramen, sends an 
Articular Branch to the hip-joint. Muscular branches to the adductor 
magnus, semimembranosus, semitendinosus, and biceps muscles, and ter- 
minates in the Externally and Jntemall Popliteal nerves, generally about 
the lower one-third of the thigh. 

Describe the External Popliteal Nerve. It passes from the bifurcation of 
the great sciatic along the outer side of the popliteal space, gives off Articulat 
and Cutaneous branches, and about an inch below the head of the fibula it 
divides into the — 

Anterior Tibial/^ supplying the extensors, and the integument of the adja- 
cent sides of the great and 2d toes. 
Musculo-cutaneouSf^ by 2 branches (internal and external) to the peroneal 
muscles, the integument of the ankles, and the dorsal integument and 
sides of all the toes, except the outer side of the little toe and the ad- 
joining sides of the great and 2d toes. 

Describe the Internal Popliteal Nerve. It is the largest of the two, and 
descends along the middle of the back of the leg, becoming the Posterior 
Tibialis at the lower border of the popliteus muscle, and dividing into the 
External and Internal Plantarl below the inner malleolus. Its branches are 
as follows :— 

Articular^ 3 in number, to the knee-joint. 
Muscular^ to the gastrocnemius, soleus, plantaris, and popliteus. 
External or Short Saphenous^P formed by a filament from both popliteal 
nerves, supplies the integument of the little toe and outer side of the foot. 
Muscular, to the tibialis posticus, flexor longus pollicis, and flexor longus 

digitorum. 
Plantar Cutaneous, to the skin of the heel and inner sole of the foot. 
Internal Plantar, to the inner plantar muscles, sole of the foot, and tha 

plantar integument of the inner 3^ toes. 
External Plantar, to the external plantar muscles, and the plantar integu* 
ment of the outer i^ toes. 

THE SYMPATHETIC NERVE. 

What is the Sympathetic Nerve? It consists of a series of ganglia situated 
on each side of the vertebral column, connected together and to the cerebn> 
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spinal system by intervening cords, beginning in the ganglion of Ribes on the 
anterior communicating artery, and ending in the ganglion impar^ in front of 
the coccyx. 

Name the Ganglia of the Sympathetic in the Cranium and its vicinity. 
They are 9 in number, as follows : — 

Ganglion of Ribes, on the anterior communicating artery. 

Ganglion of Laumonier, on the internal carotid artery. 

Ciliary y or Ophthalmic Ganglion, in the orbital cavity. 

Spheno-palatine [^MeckeVs) Ganglion, in the spheno-maxillary fossa. 

Otic [Arnold* s) Ganglion, under the foramen ovale. 

Submaxillary Ganglion, above the submaxillary gland. 

Ganglion of Cloquet, in the incisive fossa, on the naso-palatine nerve. 

Ganglion of Bidder, below the foramen spinosum, on the middle meningeal 

artery. 
Ganglion of Bochdalek, on a branch between the spheno-palatine ganglion 

and the anterior dental nerve at their junction. 

Describe the Ganglia connected with the 5th Cranial Nerve. There 
are 4 such, each having a motor, a sensory, and a sympathetic root, viz. — 

Ciliary, or Ophthalmic Ganglion, is situated in the orbit, between the optic 
nerve and the external rectus muscle. Its sensory root is derived from the 
nasal branch of the ophthalmic, its motor root from the 3d nerve, its 
sympathetic root from the cavernous plexus. Its branches are the short 
ciliary nerves, and are distributed to the ciliary muscle and the iris. 

Spheno-palatine, or Meckel s Ganglion, is a large ganglion situated in the 
spheno-maxillary fossa. Its sensory root is derived from the superior 
maxillary, its motor root from the facial by the Vidian and large petrosal, 
its sympathetic root from the carotid plexus, by the carotid branch of the 
Vidian. Its branches are the — 

Ascending. Middle Palatine. 

Anterior Palatine. Superior Nasal. Pharyngeal, or 

Posterior Palatine. Naso-palatine. Rerygo-palatine. 

Otic Ganglion (Arnold's), is situated on the inferior maxillary nerve, imme^- 
diately below the foramen ovale. Its sensory root is derived from the 
auriculo-temporal branch of the inferior maxillary ; its motor root from 
the internal pterygoid branch of the same, also from the facial and glosso- 
pharyngeal by the small petrosal ; its sympathetic root from the middle 
meningeal plexus. Its branches are distributed to the tensor palati and 
tensor tympani muscles. 

Submaxillary Ganglion, is situated above the submaxillary gland. Its sen* 
sory root is derived from the gustatory branch of tXv^ Voi^-nat Tcv•a»j^'ax^^ 
12* 



its motor tool from the facial by the chorda tfinpaiii, its sympathetic root frran 
Ihe facial plexus. lis branches are distributed to the submaxJLary gland, its 
duel, and Ihe mucous membrane of the moulh. 

What Nerrea appear on removing the GABBcrian Ganglion ? The 
three Petrosal branches of the 7th nerve (see page 131), lying on Ihe petrous 
portion of Ihe temporal bone, and communicaling with the sympathetic system 
as follows, viz., the— 
Large Superficial Ptiroial* (Great Petrosal),— a branch of the 7lh nerre, 
from its geniculate ganglion,' (intu- 
mescentia gangliformis), which passes 
through the hiatus Fallopii, and 
thence through Ihe foramen lacerum 
medium to Ihe Vidian canal, where 
it joins the large deep petrosal 
from the carotid plexus, to form 
the Vidian nerve, ax which it goes 
to Meckel's ganglion (page 137), 
forming its motor root. 
Stnall Sujurficial Pelroial* (Small Pe- 
trosal), immediately external to Ihe 
preceding, going from Ihe geniculate 
ganglion of the 7lh to the olic gan- 
glion, and lying directly over the tensor 
lympani muscle. 
External Superficial Petrosal,* {Entemal Petrosal), — going from the 71h to 

the sympathetic plexus on the middle meningeal arteiy.' 
Describe the Cervical Ganglia. They are 3 in number on each side, of 
vhich Ihe superior is the largest, communicate wilh each mher, and are as fol- 

Superior Cervical Ganglion, lies behind the carotid sheath opposite the 2d 
and 3d cervical veitebnE, Its branches are distributed to the carotid, 
cavernous, and pharyngeal plexuses, and one of its internal branches is 
ihe superior cardiac nerve going to the cardiac plexus. 

Middle Cervical Gangtien, on the superior thyroid arteiy, opposite the 5lh 
cervical vertebra, and gives off the middle Cardiac nerve to the cardiac 
plexus, also communicating branches. 

Inferior Cervical Canglictt, on the superior intercostal artery, between the 
neck of the 1st rib and ihe Iran sveise process of Ihe 7th cervical vertebra. 
It gives off several communicating branches and the inferior cardiac nerre 
to the cardiac plexos. 
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What are the other Ganglia of the Sympathetic ? There are 
on each side of the vertebral column ii or 12 dorsal ganglia, 4 or 5 
lumbar, 5 sacral, besides the single coccygeal Ganglion Impar in which 
terminates the double chain. Connected with the viscera are many ganglia, 
from which branches ramify around the arteries in plexuses named from 
their locations. 

Describe the Splanchnic Nerves. They are 3 in number on each side, 
and are derived from branches of the 6 lower thoracic ganglia, as follows, 
viz. — 

Great Splanchnic^ from branches of the 6th to the loth, connecting with the 

upper six, passes through the posterior mediastinum, perforates the crus 

of the diaphragm, to the semilunar ganglion. 
Lesser Splanchnic y from the loth and nth, passes through the diaphragm 

with the great splanchnic, to the coeliac plexus. 
Smaller or Renal Splanchnic y from the last thoracic ganglion, also perforates 

the diaphragm, and ends in the renal and cceliac plexuses. 

Describe the Solar Plexus. This plexus, called also the « abdominal 
brain,'* is a network of nerves and ganglia, chiefly formed by the splanchnic 
nerves and the right pneumogastric. It lies behind the stomach, and in front 
of the aorta and the crura of the diaphragm, surrounding the coeliac axis and 
the root of the superior mesenteric artery. Its two largest ganglia are the 
Semilunar Ganglia situated in front of the crura of the diaphragm. From it 
are derived branches which form Plexuses over most of the abdominal arteries, 
as follows : — 

Phrenic. Gastric, Splenic. Renal. Superior Mesenteric. 

Coeliac. Hepatic. Suprarenal. Spermatic. Inferior Mesenteric. 

Describe the Carotid and Cavernous Plexuses. They are two plexuses 
of the sympathetic, situated on the internal carotid artery, the Carotid lying on 
the outer side of the artery, as it lies by the side of the body of the sphenoid 
bone ; and the Cavernous being on the inner side of the artery, below its last 
bend, in the upper portion of the cavernous sinus. The — 

Carotid Plexus^ — is connected by numerous filaments with the 6th nerve 
and the Gasserian ganglion, and furnishes the Large Deep Petrosal to 
unite with the large superficial petrosal of the facial, to form the Vidian 
nerve ; also the Small Deep Petrosal ^ to join the tympanic plexus prob- 
ably. 
Cavernous Plexus^ — communicates with the 3d and 4th nerves and the 
ophthalmic division of the 5th, and ^ves a branch to the CiUary ganglion 
ii^ t^e oi^bit 



140 ANATOMY. 

Mention some other Plexuses of the Sympathetic system. They 
are very numerous; besides those already mentioned, the most important are 
the following : — 

Tympanic PiexuSy — described under Nerves of the Tympanum. 
Meningeal Plexus ^ on the middle meningeal ajtery. 
Facial Plexus ^ surrounding the facial artery. 

Cardiac Plexuses^ the deep in front of the bifurcation of the trachea, the 
superficial in front of the right pulmonary artery ; the first named lies 
behind the arch of the aorta, the latter beneath it. 
Coronary Plexuses^ anterior and posterior, accompanying respectively the 

left and right coronary arteries. 
Aortic Plexus, on the sides and front of the aorta between the superior and 

inferior mesenteric arteries. 
Hypogastric Plexus^ on and between the common iliac arteries ; supplying 

the viscera of the pelvic cavity. 
Inferior Hypogastric or Pelvic Plexuses, two in number, one on each side 
of the rectum and bladder. Their branches are the — 

Inferior Hemorrhoidal Plexus. Small Cavernous Nerve. 

Vesical and Prostatic Plexuses. Large Cavernous Nerve. 

Vaginal Plexus. Uterine Nerve. 

What is the Vidian Nerve ? It has generally been described as a branch 
of the spheno-palatine (Meckel's) ganglion (see p. 137), running backwards 
through the Vidian canal, an^ dividing into a Petrosal Branch to the Facial 
nerve, and a Carotid Branch to the carotid plexus of the Sympathetic. It is 
now, however, more correctly described as a short nerve of communication, 
between the Facial and the Sympathetic on the one hand, and the Spheno- 
palatine Ganglion on the other, supplying that ganglion with its motor and 
vaso-motor roots. It is formed by the junction of the — 

Large Superficial Petrosal, Br. of the Facial (p. 138), with the — 

Large Deep Petrosal, Br. of the Carotid Plexus (p. 140), which occurs in 
the cartilage filling in the foramen lacerum medium (p. 35). It then enters 
the Vidian Canal (p. 20), in the pterygoid process of the sphenoid bone, pass- 
ing through which to finally join the posterior part of the spheno-palatine gan- 
glion (p. 137). Some filaments, the — 

Upper Posterior Nasal Branches, — are apparently given off from the Vidian 
in the canal, to the septum and roof of the nose ; but they are really 
branches from the ganglion, bound up in the same sheath with the Vidian 
nerve. 
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What is a Viscus ? Viscus, gen, visceris, //. viscera, is a term which is 
applied to any internal organ of the body. The Viscera are the organs con- 
tained in the three great cavities — cranium, thorax and abdomen — with their 
appendages. Of these the Heart and Brain have been described, with tbe 
circulatory and nervous systems respectively. \^See pp. 99, 120; alsc the 
CoMPEND OF Physiology in this series.] 

THE DIGESTIVE ORGANS. 

What is the Alimentary Canal ? A musculo-membranous tube, from 25 
to 30 feet in length, extending from the mouth to the anus, lined throughout 
with mucous membrane, furnished with several accessory organs, and perform- 
ing the functions of ingestion, digestion, and egestion. 

Name its Subdivisions. They are the Mouth, Pharynx, CEsophagus, 
Stomach, Small Intestine (duodenum, jejunum and ileum) and Large Intestine 
(caecum, colon and rectum). The first three lie above the diaphragm, the rest 
below it. 

Name the Accessory Organs of Digestion. They are — the Teeth, 
Salivary glands (parotid, sub-maxillary, sub-lingual), Liver, Pancreas and 
Spleen. 

THE TEETH. 

What are the Teeth ? They are 32 organs of digestion (20 being tempo- 
rary, or milk-teeth), situated one-half in each jaw, imbedded in the alveolar 
processes, and partly surrounded by the Gums, which are composed of fibrous 
tissue and covered with mucous membrane. In each half of each jaw there 
ire — 

Temporary Teeth (5) — 2 Incisors, i Canine, 2 Milk-molars. 

Permanent Teeth (8) — 2 Incisors, I Canine, 2 Bicuspids, 3 Molars. 

What are their General Characteristics ? Each tooth presents a — 
Crown^ or Body, — the part seen projecting above the gum. 
Neck, — the constricted portion between the crown and the fang. 
Fang, or Root, — imbedded in the alveolus ; and surrounded by the periodental 

membrane or periosteum lining the alveolus. 
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State the Characteristics of each class of Teeth. 

Incisors, or Cullers. — Crown chisel- shaped, beveled posteriorly. Fang single, 

long, thickest ante ro -posteriorly. 
Canines, or Tearers, — Crown thick and conical. Fang longest and thickest 
of all the teelh, forming a projection on the alveolar aich. The 2 upper 
canines ate the " eye-leeth." 
Bicuspids, — Crown has I cusps. Fang single but grooved deeply, showing a 
marked tendency to bifurcate. ' 

Molars, or Grinders, — Crown large, low and 
Fig. 6s. V 'j . , , , 

cuboid in snipe, has 4 cusps on upper molars, 

5 on the lower ones. Fangs multiple, usually 
3 on the first two upper molars, 2 on the first 
two lower ones; the third molar of either jaw, 
having but one fang, is called (he "wisdom 
tooth," and is Ihe smallest of the three. 

The zd or 3d Temporary Molar is lai^er than the 
first. 
Describe the Structure of a Tooth. Each 

consists of— 

Dentine or Ivory,* — composed of tubules sur- 
rounded by the inter-tubular tissue or Matrix, 
and opening into the pulp cavity. It resembles 
compact bone in appearance and 'in composi- 
tion, consisting of zS parts Animal matter and 
^^ Earthy mailer. The Tubules are delicate 
wavy canals, diameter about -^^/y^ of an inch, 
which branch outwardly and anastomose with 
each other, forming concentric shadings or 

Enamel,'— caweis the crown ; consists of very 
dense tissue, which contains but 2% per cent, of 
animal matter. It is Covered by a very delicate 
efalhelial cuticle, Nasmylh's Membrane, which 
when intact withstands the action of acids. 
Cruila Petrosa or Cement^ — the enamel of Ihe fang; is a layer of true 

bony tissue, containing lacunae, canaliculi, and Haversian canals. 
Pulp, — fills the pnlp-cavity and is prolonged into the dental tubules ; is sofl, 
vascular, and sensitive ; and consists of connective atid fibrous tissue, 




THE TEETH. 148 

nucleated cells, blood-vessels and nerves. The cells are caudate and 
anastomose with each other, those situated superficially lieing termed 
Odontoblasts, 

What Arteries and Nerves supply the Teeth ? The Arteries are 
derived from the inferior dental, and from the alveolar and infraorbital 
branches of the internal maxillary. The Nerves are derived from the inferior 
dental branch of the inferior maxillary division of the 5th, and also from the 
anterior and posterior dental branches of the superior maxillary divisu^u of 
the same nerve. 

When do the Temporary Teeth appear ? Their eruption begins 
about the 7th month after birth, with the central incisors, and ends with the 
appearance of the second molars, about the age of two years. The lo^cr 
teeth slightly antedate the upper. Their formula is as follows : — 

Mo. Mo. Ca. In. In. 
(Upper... X I X I I 



(^ Lower... x x x x z 

24 X2 x8 9 7 



In. In. Ca. Mo. Mo. 

=» xo"| 

■^ 

1 9 x8 X2 24 months. 



X z z z z => X0I 

------ H= 

X Z Z X X = loj 



When do the Permanent Teefh appear? The first molars appear 
about the end of the 6th year, followed by the incisors about the 7th or 
8th year, the bicuspids from the 9th to the loth year, the canines about the 
nth or 1 2th year, the second molars from the 12th to the 13th year, and the 
third molars from the 17th to the 25th year. Those of the lower jaw a^e 
slightly in advance of the corresponding upper ones. Their formula is as 
follows : — ( 



Wis. Mo. Mo. Bi. 6i. Ca. In. In. 
(Upper. xxzxxxxx 



t 



Lower. xxxxxxzz 
18 12 6 zo 9 iz 8 7 



In In. Ca. Bi. Bi. Mo. Mo.Wis. 
xzxiiixx = x61 

— — — — — — — — V32. 

xxixxxxz = i6j 
7 8 zi 9 10 6 Z2 x8 years. 



What is the greatest Number of Teeth at one time in the jaws, and 
when ? Forty-eight, namely, all the temporary and permanent teeth except 
the third molars, — occurring between the 5th and 7th years of age. 

Describe the Development of the Teeth. They arise from the mucous 
membrane covering the maxillary arches, in which, about the 6th foetal week, 
appears a depression, the Primitive Dental Groove ^ from the floor of which 
arise papillae of mucous membrane to form the pulp of the milk-teeth. 

In the Follicular Stagey membranous septa form across the groove, and its 
margins become thick and prominent. 

The Saccular Stage extends from the 13th week to the i6th, and is marked 
first by the projection of the papillae from the follicles, next by the growth of 
the follicular margins, the formation of processes or Opercula thereon, which 
meet and close in the papillae ; and finally by the closing in of the. dstx&a^ 



groove bjr the union of its macgins, A Cavity of Rntrve for each tooth is 
then formed by the closure of the secondary dental groove, from the floor of 
which another papilla arises to form the germ of the penaanent tooth. 

The dental pulps now take the forms of teeth, a thin lamina of dentine 
appears and increases from withont inward, the enamel oigan and membiane 
are formed, atii when calcification has advanced snfHciently, the pressure of 
the teeth causes the absorption of the gum above them, the sepia ossify and 
the eruption of the teeth occurs. The Ccmmt is formed from the periodental 
membtane, at a later period of life. 

THE MOUTH. 

Describe tbe Uoutta. It is an oval cavity formed by the lips, cheeks, 

jaws, palate and tongue, forming the superior portion of the alimentary canal, 

and opening posteriorly into the pharynx by the fauces. It presents the teeth 

(already described), the tongue (to be described), and also the — 

Hard Palalt, formed by tbe palate processes of the superior maxillaiy and 

palate bones, and covered with mucous membtane ; forms the roof of the 

month. 

Soft Palate, formed by 5 muscles on each side, viz., the levator palati, tensor 

palati, palato-glossus, palato-pharyngeus, and the azygos uvuIec;— tbe 

latter forming with its fellow the Uimla, a descending mnscalar projection. 

Anterior PHlats efthe Fauees, — arch downwards and forwards to the base of 

the tongue, and contain the palato glossi muscles. 
PoiUrior Piilars ef the ^auf«,— arch downwards and backwards to the sidef 

of the pharynx, and contain the palato-pharyngei muscles. 
[sihmus Faucium,- -Cae space bounded by the pillars, the free border of the 

palate, and the base of the tongue. 
Tbnn'i^i^are small, elongated, glandular bodies, ^toate done on each side of 
the fauces, between the anterior and posterior piltais. Each has 12 or 15 
Fio. 66. openings on its surface leading to 

follicular depressions within the 
gland, and lies close to the inter- 
nal carotid artery. 
Openings of Sleno's Duels, — from 
the parotid glands, are situated 
internally one on each cheek, 
opposite the zd upper molar tooth. 
Opening! ef IVharten'i Duett, — 
from the sub-maxillary glands, 
one at each side of the frenum of 
the tongue. 
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Optttings of the Du<ts of Rivnuu, — 8 to iS on each side from the sublingual 
glands, -ax-ix the frenum of ibe tongue. The longest is the Duct of 
BarthoHnc, which opens into the duct of Wharton. 

Where are the Salivary Qlanda 7 The Parotid Gland^ lies bebw and 
in front of the external ear, — the Sub-maxillary ' and Sui-liHgual^ Glands 
lie in the corresponding fossx on the inner Eurface of the inferior maxillary 
bone. [See Fig. 66.] 

Describe the Tongue. The tongue con^ts of extrinsic and intrinsic 
muscles, a hyoglossal membrane and a macous membrane, a median fibrous 
septum, vessels and nerves. Its Bast is attached to Che hyoid bone, the epi- 
glottis, the soft palate and the pharynx. Its Under Surface is attached to the 
hyoid bone and the inferior maxillary. Its mucous membrane is reflected 
over the floor of the mouth to the inner surface of the gums, forming in front 
a fold, the Frenum Lingua. 

The Tongue presents — 
filiform Papilla, along its udes, closely packed in rows. 
fungiform Papillie,' scattered over the anterior Iwo-lllirds of its dorsum. 
Circumvallote Papilla,^ 7 to tl in number, in two rows, forming a V at 
the base of the tongue, meeting at the Foramen Cueum, which contain* 
the central papilla. 
Follicular Glands, posteriorly to the cireum- 

vaDate papilLc. 
Xaicmost Glands, over the dorsum, sides, and 
under surface. Beneath the lip they form 
two small oblong masses. 
Extrinsic Musclet, are the stylO', hyo., genio 
hyo-, and palato-glossus muscles. [See pp 
73. 74] 
Intrinsic Muscles, are the several fibres ol the 
lingualis muscle, — superior, inferior, trans 
verse and perpendicular. 
Name the Arteries of the Tongue. They 
are the— 
Lingual, branch of the external carotid, — with its 
branches, the — 

Doisalis linguae. Sub-lingnal. Ranine. 
Sui-mcnlal, bmnch of the facial, — anastomoses 

with the suli -lingual. 
Ascending Pharyngeal, branch of the external Carotid, — sends some ranall 
branches to the pharyni and tongue. 
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What Nerves are distributed to the Tongue ? The — 
Gustatory Branch of the jth, — to the mucous membrane of the sides and 

anterior two- thirds of the tongue, endowing it with general sensibihty. 
Chorda Tympani Branch of the ythy — ^joins the gustatory, and is distributed 

to the same region, being the nerve of taste for the anterior two-thirds of the 

tongue. 
Lingual Branches of the gth or Glosso-pharyngealy — to the mucous membrane 

of the base and sides of the tongue, being the nerve of taste for its poste- 
rior third. 
Hypoglossal, or 12th, — to the intrinsic and extrinsic muscles of the tongue, 

being its nerve of motion. 
Superior Laryngeal Branch of the loth or Pneumogastric, — sends a few 

fibres to the base of the tongue from its internal branch. 

What special Anatomical Features are presented by the Mouth ? 
They are as follows, viz. — the — 

Hamular Process of the Sphenoid Bone, — may be felt behind the last upper 

molar tooth ; also the Internal Pterygoid Plate, and part of the Pterygoid 

Fossa. 
Coronoid Process, — of the lower jaw, its anterior border. 
Posterior Palatine Artery, — at inner side of the last upper molar tooth, and 

in front of the hamular process. 
Gustatory Nerve, — very near the last lower molar tooth. 
Pterygo-maxillary Ligament, — felt as a fold posteriorly to the last lower 

molar tooth. 

THE PHARYNX. 

Describe tl^e Pharynx. It is a conical, musculo-membranous bag, about 
4^ inches long, hung base up from the basilar process of the occipital bone, 
and extending to the lower border of the cricoid cartilage posteriorly, dt the 
5th cervical vertebra, where it becomes continuous with the oesophagus. * It 
forms the part of the alimentary canal which lies behind the mouth, being 
incomplete in front. 

What are its Relations ? It is connected with — 
Posteriorly, — the longus colli and recti capitis antici muscles, and by loose 

areolar tissue to the first 5 cervical vertebrae. 
Laterally, — the styloid processes and their muscles, the pterygoid muscles, the 

internal carotid arteries, the internal jugular vein, the 8th, 9th, and the 

sympathetic nerves. 
PJfar its ApeXf — the lobes of the thyroid gland, the common carotid and 
Jingiial arteries, the sternohyoid muscle, and the ^ngaai netNts. 



What aro it» Anterior Attacbmcntfl? 

The internal pter^oid plate, pterygo maxillary 
ligameot, lower jaw, base of the tongue, cor- 
nna of l!ie hyoid bone, Etjlo-byoid ligament, 
thyroid and cricoid cartilages of the larynx. 

Name the Openings into the Pharynx. 
They are 7, vii.— 

2 Posterior Nares, ^^^^ Laryni. 
2 Eustachian Tubes. CEsophagus. 

Oescribe its Structure. The pharynx is 
composed of 3 coals, — a mucous, a muscular 
and a fibrous, the latter lying between the 
other two, and sometimes called the Pharyn- 
geal Apottmrosis. The mucous coat is covered 
with ciliated columnar epithelium above the 
level of the floor of the na.res— below thai 
level by squamous epithelium ; and contains 
timple follicular glands, also compound folli- 
cular and racemose glands, the latter being 
most numerous in the upper part, between the 
two Eustachian lubes. 

Name its MuBcles, Arteries and Nerves. 
It»— 
Afmtlei, S>— TE the Superior, Middle and 

Inferior Constrictors, Stylo- pharyngeus, and 

Palato- Pharyngeus. [See pages 73, 74.] 
Arftriet number 4, as follows, — 

Superior Thyroid Branches, 'i Branches of 

Ascending Pharyngeal. / Ext. Carotid. 

Pterygo-palaune. . Branches of the Internal MaxUlary. 

Descending Palatine. / ' 

Ntnict, — Branches of the Pharyngeal Plexus, which is formed by th» 

pharyngeal branches of the pneumogaslric, glosso- pharyngeal, superior 

laryngeal, and superior cervical ganglion of the sympathetic. 

THE CESOPHAOUS. 

Describe the C£sophagus. It is a musculo -membranooa Vu\i«,i^«<&<^ 

inches loi^ extending from the 51h cervical vertebia anA vWVj-wexVioi&w o^ 

the mead cartilage of the larynx, through iVie Qesoptiag,«a.\ o^i^v'nt '^'^ '^ 
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diaphragm to the cardiac orifice of tlie stomach, opposite Ihe 9th dolsal 

vertebra, where it lerminaCes. Il lies in the neck, between the trachea and 

the vertebral column, resting in part on the longus colli mnscle; Ihen 

inclining to the left side it reaches (be posterior mediastinum behind the left 

bronchus. 
Describe its Structure. The (Esoph^us has three coats, a — 

Mucous, — in thick longitudinal folds, containing compound racemose glands, 
and covered with a thick layer ofsquamous epithelium. 

Cellular, — forms a loose connection between the other two coats, imd con- 
tains the ceai^liageal vessels. 

.^/MifWari^-liaviiig longitudinal fibres external!;, circular fibres inlernall]', 
which are continuous with Ihe fibres of the stomach below, and with those 
of the inferior conslriclor mnscle above. 
Name its VesselH and Nerves. The CEsophageal — 

Ariities, are chiefly branches from the thoracic aorta. 

Viitti, empty into the vena aiygos minor. 

Nerves, are branches of Ihe pneumog''^'''^ ^^^ '''* cervical sjrmpathetic, form- 
ing the CEsophageal Plexus. 

THE STOMACH. 
Describe the Stomach. It is the principal organ of digestion, pyriform 
in shape, of musculo-membranous structure, about IZ inches long by 4 inches 
in average diameter, held in position by the lesser omentum, and situated 
diagonally across the upper abdomen, in the epigastric and right and left hypo- 
chondriac regions, above the transverse colon, below the liver and diaphragm. 
It presents for examination a — 
FunJus or SJ//enic End.c—QonTxatA to the spleen by the gastto-splenic 
(See under Peritoneum.) 



Fylo 




Lester End, — lies 
in contact with the anterior 
wall of the abdomen, the 
under surface of the liver, 
and the neck of the gall- 
bladder. Us position being 
near the end of the Carti- 
lage of the 8th nb. 
reater Cuniature,d — is con- 
vex and IS connected to the 
colon by the gastro-eolic 
(See under Pxfti- 
) 
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Lesser Cttrvature, I — is concave, and connected to the liva bj' the gastro- 

hepatic omentum, and to the diaphragm hy the gastro- phrenic ligament. 
CEsofhagtal Orifici, i — is utuated between the fundus and the lesser curva- 
ture. It is funnel-shaped, and the highest part of the organ. 
Pyloric Orifice, * — opens into the duodenum, 'and is guarded by the cirCD- 
lar muscuiar fibres of the pylorus, which arc aggregaled into a. circular 
ring, projecticg into the cavity, and with its Covering fold of mucous 
membrane, forming the Pyloric Valve- 
Describe its Structure. The Stomach has 3 coals, a — 
MueoMS Coat, g — lined with columnar non-ciliated epithelium, covered with 
polygonal Alveoli, -^tj of an inch in diameter, containing the onlices of tha 
Gastric Follicles. When the stomach is contracted the mucous membrane lies 
in longitudinal folds 01 Ruga, i one of which aids in forming the vatve at 
the pyloric orifice. 
Cellular or Sub-mucous Coal,— coDtaios the gastric vessels. 
Muscular ioa(,/— consists of longitudinal, circular, and oblique fibres. The 
Longitudinal are continuous with those of the (Esophagus and small intes- 
tine, and are the most superficiaL The Circular lie deeper, and over the 
whole organ ; they form a sphincter valve around the pyloric orifice. (See 
above.) The Oblique gia.To. 

fibres lie deepest, 
forming two sets around 
the cesophageal open- 



the circular fibres 

the <£Soph:^us. 

Thb Serous Invest- 
UBNT of the stomach is 
derived ftom the perito- 
neun, and covers the 
whole external surface, 
excepting the points 
where the gastro- splenic, 
greater and lesser omenta 
are attached. It is usu- 
ally, but incorrectly, described 




of the stomach. 



Describe the Qastric Glands. They are of 3 kinds, the — 
Pifitie Follicles, — situated all over the stomach, but most numerous towardj 
the splenic end, — are tubules lined with columnar epithelium in Ihdr upper 
one-fourth, and filled with nucleated cells in their deepest ^ait£. 
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Simple Solilary Glandt are found scattered Jong the leaser 
D^ar the pyloiic cod. 

Name the VesBclB and Nerves of the Stomach. lis . 
CaiirW, arising from the Cceliac Axis. 

Right Gastro-epiplek'^ 



Branches of the Hepatic Artery ' 
Lefl Gastn-epiftoic 



Vaia Brr. 



'■'■] 



Blanches of the Splenic Artery.' 



Veins, terminate in the splenic and portal veins. 

NervtSyart terminal branches of the right and led pneumogastrics, and branchei 
of the semilunar ganglia of the Eympathetic, forming the Gastric Plexus. 

THE SMALL INTESTINE. 
Describe the Small Intestine. It is a convoluted, tubular, digestive 
organ, about zo feet in length, held to the spinal column by the mesenteric 
portion of the peritoneum, and divided into 3 parW, the — 

DuediHum, — about 12 lingers (10 inches) long, ascends for 2.]^ inches to 

_ the under surface of the liver and the 

a^^^^^^^ neck of the gall-bladder, — descends 

^^^^-^ ^^^^^KS for 'i% inches in front of the right 

^^HHHh^^^^^^B^ kidney, — and passes transversely for 4 

^^^^^^^^^^^^^^H^V inches to the left, across the spinal 

j^^U^^^^^^^^^^^^^H column, to the lefl side of the second 

^B^^^^^^S^^^^^^^K lumbar vertebra, where the superior 

f^^^^l^^^^^^^^^^S, mesenteric artery crosses its junction 

Jt BUB^BP ^^^^^^J with the jejunum. The duodenum 

^^f^^Sj^r^^^^K has no mesentery, is partiall]! covered 

with peritoneum, and surrounds Ibe 

head of the pancreas. Into its descending portion open the ductus 

communis choUdochus/" and the pancreatic ducL 

lejunum, — about twohfths of the rest of the small intestine, its coils lying 

aiound the umbiHcol region. It is named from the foci that it is uaally 

found empty (^jtfunus) after death. 

Ileum, — comprises the remainder of the small intestine ; is named from its 

twisted course, lying below the umbilicus, and terminating in the right 

iliac fossa, at the ileo-crecal valve, or valve of Bauhin. 

What Coats has the Small Intestine ? Three, a mucous, a sub-mucous 

or cellular, and a muscular coat. lis peritoneal ii 

scribed as a fourth coat, but incorrectlf. The — 
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Mucous Membrane^ — ^is covered with columnar non-ciliated epithelium, and 
thrown into crescentic transverse folds, the Valvules ConniventeSy or valves 
of Kirkring. It also presents numerous vascular projections or Villi, each 
formed of basement membrane, epithelium, a lacteal vessel, a capillary 
plexus, granular corpuscles, and longitudinal muscular fibres, and number- 
ing about four millions in the whole length of the intestine. 

Cellular Coat, — contains the vessels of the intestine, and connects the other 
two coats together. 

Muscular Coat, — consists of external longitudinal and internal circular 
fibres, the former being thinly distributed along the bowel, the latter form- 
ing a thick layer, but not making complete rings. 

Describe the Glands of the Small Intestine. The mucous membrane 
of the small intestine contains — 

Crypts of Lieberkuhn, or Simple Follicles^ — are minute tubular depressions, 
found all over the intestine and also in the stomach. 

Brunner's Glands, — are small conglomerate glands, found only in the duo- 
denum and the first part of the jejunum, being most numerous near the 
pylorus. In structure they resemble the pancreas. 

Solitary Glands, — are lymphoid organs, situated throughout the intestine, 
though most numerous at the lower portion of the ileum. They are agmi- 
nated into some 20 or 30 oval patches, named — 

i'eyet's Patches, — on the surface opposite to the mesenteric attachmc its, 
some of which are as much as 4 inches in length. They are most numer- 
ous and largest in the ileum, and are most developed during digestion. 

THE LARGE INTESTINE. 

Describe the Large Intestine. It is about five feet long, of large calibre, 
sacculated, consists of the same coats as the small intestine, the mucous being 
smooth, and without villi, the muscular having its longitudinal fibres collected 
into 3 narrow bands, producing a pouching of the tube. It presents the fol- 
lowing PARTS and points, viz. — 

CiECUM, or Caput Ccecum Coli,c — ^a dilated blind pouch behind the entrance 
of the small intestine.^ It is the beginning of the large intestine, lies in 
the right iliac fossa, and is two-thirds covered by peritoneum. 
Appendix Vermiformisy b — a blind prolongation about 3 to 6 inches long, 
narrow and worm-like, directed backwards and upwards from the lower 
part of the caecum, being retained by a fold of the peritoneum. 
fleo-cacal Valve, or Valve of Bauhin, — guards the entrance of the small 
intestine, being formed by two crescentic folds of the mucous and cellular 
coats and circular muscular fibres, each covered with villi on the side 
toward the ileum, but smooth on the csecal side. 



Ascending Colon, 
it foims tlie Hefa. 
Transverse Colon, rf- 
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tends upwards to the under surface of the liver, where 
■ oftkt Colon. 



lominal cayity just belowtheliver.gall- 
bladder, stomach and spleen, to ill* 
left bypochondrinm, where it ter' 
miDalcs in the SpUnu FUxurt ej 
the Colon. 

Descending Colon, / — passes down' 
wards in front of the left kidney to 
the lelt iliac fossa, where it fomu 
the— 

I Sigmoid FUxttre of the Colon,/- — 
curved like an/, lirst upwards, then 
downwards ; eiitending from the 
crest of the left ileum to the left 
sacro -iliac synchondrosis. 
Rectum,*— from the kst-uamcd point 
to the anus ; is 6 to 8 inches long, 
not sacculated, and, though Dot 
•traight, is straighter than the rest 
of the gut. It curves laterally to 
the middle of the sacrum, and back. 
wards sboul an inch above its ter- 
mination at the i4Hw,'wbere it is 
distended into a pioudi. This lower inch has no peritoneal investment. 
Appendict! Epipleica:, — are small pouches of peritoneum containing fat, and 
found along the Colon and part of the rectum. They are due to the incom- 
pleteness of the investment of the gut by peritoneum. 
Sphinctirt of tki Rectum are 3,— the ^hinder ani, intemaJ sphincter and 

sphincter iertius of Hyttl. {Seeo«/r,pp. 83, 84.) 
Folds of Houston, — three semilunar transverse folds, one in the upper part of 
the rectum on the right side, another about the middle on the left side, and 
the third in front, oppowte the base of the bladder. 

What Glands are found im the Large IntestiDe ? The Follicles of 
Lieberiuhn axe more numerous here than elsewhere, also a few Solitary 
Glands and Pcyer's Patches in its upper portion. The glands of Brunner 
are absent, the villi and valvum; connivenlea are almost wanting. 

Stale the Principal Relations of each of the three parts of the 
Rectum. They arc as follows, viz.— 

U^cT Part (4 inches},— lies on the left (Triformis mosde and the left 
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Mcral ptuui ; and to its left lie the left ureter and branches of the left 
internal iliac Bitery. 

Middle Pari (3 inches), in the male subject lies just behind the trigonain 
ve»ce and the vesiculae seminales, and close below the under surface of 
the prostate gland. In the female it is adherent to the central portion of 
the posterior wall of the -vagina. 

Lowir Part {l inch), — is Burrounded by the 3 sphincters and the leTstot 
ani muscle, and is separated by the perineum from the membranous por- 
tion and bulb of the urethra in the male, from the vagina in the female. 

THE LIVER. 
Describe the Liver. It is the largest gland in the body, weighing from 

3 to 4 pounds, measuring transversely about 12 inches, antero -posteriorly 6 
inches, in greatest thickness 3 inches. It is situated in the right hypochon- 
driac, epigastric and part of the left hypochondriac r^ons ; has 5 fissures, 5 
lobes, 5 ligaments, and 5 sets of vessels, and is invested by peritoneum, except 
for a small space at the attachment of the coronary ligament. It is also sur. 
rounded by a fibrous coat which is continuous at the transverse hssure with the 
capsule of Ghsson. Its — 

l^er Surface, — Is convex, in relation with the under surface of the dia- 
phragm and 6 or 7 lower ribs, and is divided into two lobes by the sus- 
pensory or broad ligament. 



rsthe stomach, duodenum, hepatic 
Vts 73- 



M)Ar5«r/o«(Fig.73),is< 

flexure of colon, 

right liidney and 

supra- renal capsule, 

and is divided into 

5 lobes by 5 fissures. 
Attltrior Border,c — 

sharp and notched 

opposite the fundus 

of the gall-bladder 

and the round and 

falciform ligaments. 

It corresponds to the 

lower border of the 

rihs and costal carti. 

l^:es, descending a little lower during deep inspiration and in the upright 




postur 



a channeled) 
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Describe the 5 Ligaments of the Liver. Four are folds of peritoneum ; 
one, the round ligament, is the obliterated umbilical vein and ductus venosus 
of the f(ctus. The — 

Suspensory or Falciform Ligament ^ J — called also the Broad and the Lon- 
gitudinal IJgament, — is a sickle-shaped double fold reflected over the 
round ligament, and is attached to the sheath of the right rectus muscle 
as low as the umbilicus, and to the diaphragm. 

Coronary Ligament, ff—\'& a double fold, containing firm areolar tissue in 
its interspace, and extending from the posterior border of the liver to the 
diaphragm. 

Lateral IJgatnents, 2, — are the triangular extremities of the coronary 
ligament. 

Round Ligament ft — ascends in the free margin of the suspensory ligament 
from the umbilicus to the longitudinal fissure, in which it is continued to 
the vena cava. 

Describft the 5 Hepatic Fissures. They are all situated on its under 
surface, and separate the 5 lobes, one from another. They are the — 

Longitudinal Fissure^h — its anterior two-thirds, in front of the transverse 
fissure^ is called the Umbilical Fissure ^ from containing the umbilical 
vein ; its posterior one-third is the Fissure of the Ductus Venosus, lodg- 
ing the slender cord which represents that foetal vessel. 

Transverse Fissure, o — about 2 inches long, running from the longi- 
tudinal towards the right ; and transmit the portal vein, hepatic artery, 
bile-duct, lymphatics and nerves, surrounded by the Capsule of Glisson, 

Fissure of the Gall bladder, v — on the right of the longitudinal fissure, and 
nearly parallel with it, extending from the anterior border, backwards to 
near the right end of the transverse fissure. 

fissure for the Vena Cava, — extends inwards from the posterior border, 
where it joins the fissure for the ductus venosus; and gives exit to the 
hepatic veins which here join the vena cava. This fissure is occasionally 
a complete foramen. 

Describe the 5 Hepatic Lobes. Three are mere lobules, formed from 
Ae right lobe by the smaller fissures. The — 
Right Lobe^a — is much the largest, and presents the three small fissures 

and two depressions, one anteriorly for the colon, the other posteriorly 

for the kidney. 
Left Lobe,b—]& divided from the right by the longitudinal fissure, and rests 

upon the stomach. 
Jobuhis Quadratus,x—\xi front of the transverse fissure, and between the 
umbilical fissure and that for the ^a\\ bVadd^i. 
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Lebului Spigclii,)' — behind the traniveise fissure, and between the Gssare 

for the ductus venosus and that for Ibe vena cava. 
Lobulia CaudalM,' — a Connecting ridge Irom the lobulus Spigelii (o the 

right 1ol>e ; it separates the transveise Bssure from the fissure for the vena 

ca.va, and forms the roof of the foramen of Winslow. 



tin,' hepatic 

lissure, and 
the fissure 



spleme 

■pt the renal). 



Describe the 5 Hepatic Veasela. They are the — portal 1 
nitery,? hepatic dud,/ a.nd lymphatics, atuated i: 
lurrounded by the ca.psu1e of Glisson, — also (be hepatic 
for the vena cava. The— 
Portal Van,' — formed by the superior and inferior i 
and gastric veins (all the main veins of the abdomen e 
is about 4 inches long. It enters the transveise fissure of the liver, v 
it divides into two branches, and these ^ain divide and subdivide |i 
ramify throughout the gland. Its branches are the — 

Right Portal. iwer.lobular Veins.! "1 ^^^^^ pj^^^ 

Left Portal. , Lobular Veins.* V .p. . 

Vaginal Branches. Intra-lobular Veins.* 3 

Hepatic Veins, — are the continuations of the intra-lobular, beginning as th< 
Sub-lobular Veins beneath _ 

each lobule, and entering the ' g 

inferior vena cava in the fis- . j i 

sure for that vessel. 
{/efatic Artcry,q — the nolri 
vessel of the liver; ari 
from the cceliac axis, enter? 
the transverse fissure, and di- 
vides into branches vi'hich 
supply the cellular tissue, the j 
walls of the vessels, and the 
investing membranes of the 
liver, also forming a plexus in 
each lobule which anasto- 
moses with the terminal 
branches of the portal vein. ' 
Hfpatic Duct, — about I J^ inch 
long ; is formed in the trans- 
verse fissure by the union of 

the two main biliary ducts, from the r^ht and left lobes. It joins the 
cystic duct from the gall-bladder to form die Onctos Communis CholMo- 
chus. (See next page.) 
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Lympkaiict, — accompany tlie blood vessels in two sets, a tnpetficial set and 

What Nerves supply the Liver? Branches of the Hepatic Plems, 
which is formed by branches derived from the left pneumogastric, right phrenic 
and solar plexus. 
Describe the Structure of the Liver. The mbstance of ibe liver b 
P,Q „ composed of numerous 

^ Ze^afet,' of pol^onal 

shape, and about -^ of 
an inch in diameter, clus- 
tered around the aub- 
lobular branches of the 
hepatic veins, and c<m- 
nected ti^etber by con- 
-5 neelive tissue,' Wood 
vessels, duels,' and lym- 
4 phatics. Each lobule 
consists of— 

Hepatic C?/&, — each 

about thcyj^of ae 

inch in diameter, 

havinganudeusand 

nucleolus, yellow coloring matter, glycogen granules, and oil globules. 

Lobular Veins,* — forming a plexus in the lobule. 

Intra- lobular Vein,* — in the centre of each lobule. ( 

Plexuses, — of lymphatics, nerves, and bile-ducts. 

Wbal is the Capsule of Olisson ? The areolar tissue which surrounds 
the hepatic vessels in the trunsverse fissure, and accompanies them in their 
course throughout the substance of the liver. It is continuous with the fibrous 
covering of the organ. 

How may the Portal Veius be diHtinguished from the Hepatic, on 
sectioD of the Liver? The portal veins remain closed, being surrounded 
by the capsule of Glisson. The hepatic veins gape open, beii^; adherent to 
the liver substance. 

Describe the Gall-bladder. It is a pear-shaped bag, 3 to 4 inches 
long, an inch in greatest diameter, holding from 8 to IZ fluid drachms, 
invested by peritoneum on its under surface and fundus, formed of a libro- 
■miscular coat and lined by a mucous one, lying io a fissure on the under 
surface of the liver, close to its anterior border, and directed obliquely down- 
wards, forwards, and to the right Ita — 





((See Figs. 74.75) 
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Fundus, — touches the abdommal wall immediately below the 9th costal 

cartilage, and is completely invested by peritoneum. 
Neckf — coils twice upon itself, and empties into the Cystic Dud, which is 

about an inch long, and joins with the Hepatic Duct to form the Ductus 

Communis Chol^dochus. 

What is the Ductus Communis Chol^dochus ? A fibro-muscular tube, 
covered by peritoneum and lined with mucous membrane, about 3 inches in 
length, formed by the junction of the Cystic and Hepatic ducts, and emptying 
its contents (bile) into the descending part of the duodenum at a point about 
3 inches from the pyloric orifice of the stomach, generally in common with 
the duct of the pancreas. The three ducts above-named are often called the 
Biliary Ducts, 

THB PANCREAS. 

Describe the Pancreas. The Pancreas is a racemose gland, about 7 
inches long, of a grayish-white color, situated behind the stomach and in front 
of the first lumbar vertebra. Its structure resembles that of the salivary 
glands, being composed of reddish-yellow lobules, united by cellular tissue, 
vessels and ducts, and ending in closed pouches surrounded by a capillary 
plexus. The — 

Pancreatic Duct, or Duct of Wirsung, ' — extends the whole length of the 
gland, and opens into the P^^ ^ 

duodenum about 3 inches 
below the pylorus, by an 
• orifice common to it and 
the ductus communis chol^- 
dochus. 
Head, or Right Extremity, * 1 

is surrounded by the curve of the duodenum, the ductus communis chol^- 
dochus and the pancreatico-duodenal arteries. 
Tail, or Left Extremity, * — ^lies above the left kidney and in contact with 

the lower end of the spleen. 
Body 8— is in relation anteriorly with the ascending layer of the transverse 
meso-colon, the posterior wall of the stomach and the transverse colon ; 
posteriorly with the aorta, portal vein, inferior vena cava, splenic vein, 
origin of the superior mesenteric artery, crura of the diaphragm, left kid- 
ney and supra-renal capsule, and the left quadratus lumborum muscle. 
Arteries, are the — 

Pancreatica Magna, and Pancreaticae Parvse, from the splenic. 
Pancreatico-duodenalis, — ^branch of the hepatic artery. 
Inferior Pancreatico-duodenalis, — ^bianch of the sup. mesenteric. 
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Veins,— <3pi:n into the splenic and m 

Nerves, — from the solar pleias, fonniDg a Splenic Plexus. 

What Is the LesBCr Pancreas ? A lobe of Ibe bead or the pancceas; 
somelimes detached tbeTefTom, in whicli case it opens b^ a duct into the 
duodenum about an incb above the orifice of the pancreatic dnct. 

THE DUCTLESS GLANDS. 
Name the ao-called DuctleSB Glands. They are the Spleen, Supra- 
renal Capsules, Thyroid and Thymus Glands. The first two are in the abdo- 
minal cavity, the thyroid gland is in tlie front of the trachea, and the thymus 
gland is in the anterior mediastinum of the thorax. These organs have no 
excretory ducts, and (heir functions are unknown. 

THE SPLEEN. 

Describe the Spleen. The spleen is a soft, spongy and veiy vascular 

organ, about 5 by 3 by 2 inches, from 6 to to ounces in weight, and situated 

deeply in the left hypochondrium, embracing the cardiac end of the stomach, 

to which it is connected by the gastro-splenic omentum. Its — 

Outer Surface,— ]& Convex, corresponds to the 9th, loth and iilh ribs, 
and is in relation with the inferior surface of the 
1^^ diaphr^m. 

^^^B^ Inner Surface, — is concave, and embraces the cardiac 
^^^^^^^B OT splenic end of the stomach. 

^^^^^^^^^k Borders, — the anterior is thin and often notched ; the 
^H^H^^^H posterior is thick and lies on the left kidney. 
^^^^^^^^|h Suspensory Ligament, — attaches the upper extremity to 
^^X^^^S '■^^ diaphragm, and is a fold of peritoneum. 

^^^^^^^P^ Jfilum, — a vertical fissure about the middle of the con- 
^^B^M cave surface. It is pierced by the vessels, lymphatics 

Peritoneal, er Serous Coal, — covers the whole organ, except at the attach- 
ments of the suspensory ligaments and the gastro splenic omentum. 

Fiiro-elastic Coat, or Tkniia Propria, — is reflected at the hilum upon the 
vessels, and gives off numerous bands [traiecula), which bound the 
lacunar spaces (areola) of the oigan. 

Malfighian Corpuscles, — are lymphoid sphenoidal expansions of the 
outer coat of the small arteries, and average in diameter abont the ^ 
of an inch. They are attached to the arterioles of the oi^n in groups 
of 6 or S, and are osually pierced by an artery. Theii reticulum is slender 
and open, densely filled with lymphoid corpuscles, and well (applied 
with capillaries. They have no capsale. 
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Splenic Substance or Pulp, — a soft, pulpy, brown-red mass, surrounding the 
Malpighian corpuscles, and contained in the areolae. It consists of a 
delicate net- work of connective-tissue corpuscles, containing pigment- 
granules (disintegrated blood-corpuscles), granular albuminous matter, 
nucleated and non-nucleated cells, and free nuclei, also red blood- 
corpuscles in every stage of metamorphosis. These are denominated 
the colored and colorless elements. 

Splenic Artery ^ — is large and tortuous, and divides at the hilum into 5 or 6 
branches, each supplying a segment of the organ, and terminating eithei 
directly in the venous radicles, or in the lacunar spaces. 

Splenic Vein^ — arises by radicles partly from the capillaries, partly from the 
lacunar spaces, and empties into the portal vein. 

Nerves, — are derived from the semi-lunar ganglion of the solar plexus and 
the right pneumogastric, forming the Splenic Plexus. 

THE THYROID GLAND. 

Describe the Thjrroid Gland. It is a bi-lobed organ, about 3 inches in 
length, situated on the sides of the upper 2 or 3 rings of the trachea, and con- 
sisting of minute closed vesicles containing a yellow-colored fluid, surrounded by 
a dense plexus of capillaries, and connected together by areolar tissue. Its — 
IsthmuSy — connects the lower third of each lobe together, passing in front 

of the trachea. It is occasionally absent. 
Pyramid, — is a third lobe, which sometimes arises from the left lobe, or 

from the left upper border of the isthmus. 
Levator Glandula Thyroidece, — are muscular bands occasionally found 
extending from the body of the hyoid bone to the isthmus of the gland or 
its pyramid. 

Name the Arteries of the Thyroid Gland. They are very large, anas- 
tomose freely, and are the — 

Superior Thyroid, — ^branch of the external carotid, arising therefrom below 
the greater cornu of the hyoid bone, and giving off the following branches, 
viz. — 

Muscular. Hyoid. Superior Laryngeal. 

Glandular. Superficial Descending. Crico-thyroid. 
Middle Thyroid, Artery of Neubauer^ or Arteria Thyroidea Ima^ — is 
occasionally found arising from the innominate artery or directly from 
the arch of the aorta, passing upwards along the front of the trachea. 
Inferior Thyroid^ branch of the thyroid axis, gives off — 

Laryngeal Branch. CEsophageal Branches. 

Tracheal Blanches. Ascending Cervical. 



160 VISCERAL ANATOMY. 

Enumerate the Veins and Nerves of the Thjrroid Gland. The 
Veins form a plexus in front of the gland and the trachea, giving rise to the — 
Superior Thyroid Vein, ) . . ' , t i , , ,r . 

Middle Thyroid Vein. I °P"" •°'° ** ^°"'™^ J"8"'" ^^- 
Inferior Thyroid Vein, opens into the Innominate Vein. 
Nerves — are branches of the pneumogastric, and of the middle and 
inferior ganglia of the sympathetic. 

THE THYMUS GLAND. 

What is the Thymus Gland ? It is a temporary organ, attaining its 
full size about the age of 2 years, then being about 2 inches long, i ^ inch 
broad, 3 lines thick, and weighing about half an ounce. It subsequently 
atrophies, and has almost disappeared at puberty. It is situated in the anterior 
mediastinum and the neck, behind the sternum and the stemo-hyoid and 
sterno-thyroid muscles, extending from the level of the 4th costal cartilage to 
the lower border of the thyroid gland. In the mediastinum it rests upon the 
pericardium, and is separated by the thoracic fascia from the arch of the aorta 
and the great vessels. 

Describe its Structure. The Thymus gland consists of two lateral lobes 
(sometimes a third), together forming a pyramidal mass. It is surrounded by 
a (ibrous capsule and is divided by Trabecule into primary and secondary 
lobules, which consist of meshes of delicate retiform tissue closely packed 
with lymph-corpuscles, and pervaded with capillaries. The so-called Central 
Cavity and Primitive Linear Tube, are deceptive appearances of the multi- 
plying cells in the interior of the gland. 

Name its Vessels and Nerves. The Thymus — 

Arteries, — are derived from the internal manmiary, superior and inferior 
thyroid, subclavian and carotid. They ramify on the surface of each lobule, 
having smaller twigs converging toward the centre. 

Veins^ — open into the left innominate and the thyroid. 

Lymphatics, — consist of intralobular and interlobular plexuses, and open into 
the anterior mediastinal glands. 

Nerves^ — are very minute and derived from the pneumogastric and the sym- 
pathetic. 

THE SUPRA-RENAL CAPSULES. 

What are the Supra-Renal Capsules ? They are two small, crescentic- 
shaped bodies, situated one on each kidney. Each presents a small fissure or 
Ililum anteriorly, from which its vein emerges, and consists of a — 

Fibrous Capsule, — which is very thin, closely adherent, and sends numerous 
septa inwards. 
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Cortical Substance^ — composed of columnar and rounded cells, held together 

in layers by a fibrous stroma. 
Medullary Substance, — is darker than the cortical portion, and pulpy. 

Consists of cells in groups, supported by a delicate stroma, and believed 

by some anatomists to be prolonged into nerve fibres. 

What are their Relations ? Their bases rest on the upper front parts of 
the kidneys, their posterior surfaces on the crura of the diaphragm, about the 
level of the loth dorsal vertebra. The — 
Anterior Surface, — of the right capsule is covered by the liver; that of the 

left one by the spleen and pancreas. 
Superior Surface, — of each is in relation internally with the great splanchnic 
nerve and semilunar ganglion. 

Name their Vessels and Nerves. The Lymphatics of these bodies 
open into the lumbar glands, but are very imperfectly known. Their — 

Arteries,- — are the Supra-renal Branches of the aorta, renal, and inferior 
phrenic arteries, forming a dense capillary plexus in the cortical portion 
of the organ. 

Veins, — of each open into a single trunk, the Supra-renal Vein, which oh 
the right side of the body empties into the inferior vena cava, on the left 
side into the left renal vein. 

Nerves, — are chiefly derived fix)m the solar and renal plexuses, with som^ 
filaments from the phrenic and pneumogastric nerves, forming a compli- 
cated network in the medullary substance of the organ, and having 
numerous small ganglia developed upon them. 

THE ABDOMINAL CAVITY. 

What is the Abdomen ? An oval cavity, situated between the thorax 
above and the pelvis below, invested by peritoneum internally, and containing 
the— 

Stomach. Pancreas, Abdominal Aorta. 

Intestines. Kidneys and Ureters, Inferior Vena Cava. 

Liver. Supra-renal Capsules. Receptaculum Chyli. 

Gall-bladder. Bladder (when distended.) Thoracic Duct. 

Spleen. Uterus (during pregnancy.) Solar Plexus, etc. 

Name the Boundaries of the Abdomen. Above, it is bounded by the 
diaphragm; — below, by the brim of the pelvis; — posteriorly, by the vertebral 
column, and the fasciae covering the psoae and quadrati lumborum muscles ; — 
anteriorly and laterally, by the transversalis fascia, the lower ribs, and the 
venter of the ilium. 
K 
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What Openings are found in its Walls ? They are the — 
Opening for' the Vena Cava,— in the diaphragm. 
Aortic Opening, — behind the diaphragm, for the aorta, vena azygos minor, the 

thoracic duct, and occasionally the left sympathetic nerve. 
(Esophageal Opening, — in the diaphragm, for the oesophagus, and the pneumo- 

gastric nerves. 
Umbilical Opening, — in the anterior wall, transmitting the umbilical vessels in 

the foetus, but obliterated after birth, leaving a puckered depression, the 

Umbilicus, 
Internal Abdominal Ring, — on each side, half an inch above Poupart's liga- 
ment, for the passage of the spermatic cord in the male, and the round 

ligament of the uterus in the female. 
Femoral or Crural Jiing,-~on each side, just below Poupart's ligament ; for 

the passage of the femoral vessels. This opening is closed by the Septum 

Crurale. (See Femoral Hernia.) 

Name the Regions of the Abdomen. The Abdomen is divided into 9 
regions, by two horizontal lines, — one between the cartilages of the 9th ribs, 
another between the crests of the ilia, — and 2 vertical lines from the cartilages 
of the 8th ribs to the centre of Poupart's ligament. The 9 regions thus formed 
are named the — 

Epigastric. Left Hypochondriac, 

Umbilical. Left Lumbar. 

Hypogastric. Left Inguinal. 

What Parts are contained in each 
Region ? 

Right Hypochondriac Region, — contains 
the right lobe of the liver, gall-bladder, 
duodenum, hepatic flexure of the colon, 
upper part of the right kidney, and the 
right supra-renal capsule. 
Epigastric Region, — contains the right 
two-thirds of the stomach, left lobe and 
lobus Spigelii of the liver, hepatic 
vessels, coeUac axis, solar plexus, pan- 
creas, and parts of the aorta, inferior vena 
cava, vena azygos, and thoracic duct. 
\Left Hypochondriac Region, — contains the 
splenic end of the stomach, spleen, tail 
of the pancreas, splenic flexure of the 
colon, upper half of the left kidney and 
its supra-renal capsule. 



Right Hypochondriac. 
Right Lumbar. 
Right Inguinal. 
Fig. 78. 
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Right Lumbar Region^ — contains the ascending colon, lower half of the right 

kidney, and part of the small intestine. 
Umbilical^ — contains the transverse colon, transverse duodenum, part of the 

great omentum and mesentery, and part of the small intestine. 
Left Lumbar Regtonf—covA3Sxi% the descending colon, lower half of the left 

kidney, and part of the small intestine. 
Right Inguinal Region,— contains the right ureter, caecum, appendix vermi 

formis, and the spermatic vessels of that side. 
Hypogastric Region^ — contains part of the small intestine, the bladder in 

children and when distended in adults, and the uterus during pregnancy. 
Left Inguinal Region, — contains the left ureter and spermatic vessels, and the 

sigmoid flexure of the colon. 

THE PERITONEUM. 

What is the Peritoneum ? A serous membrane, forming a closed sac, 
\\& parietal layer lining the walls of the abdomen and pelvis, its visceral layer 
being reflected more or less completely over all the abdominal and pelvic 
viscera. Its free surface is covered with squamous epithelium, and is smooth, 
moist, and shining Its attached surface is connected to the viscera and the 
parietes of the abdomen by the sub- peritoneal areolar tissue. 

Is the Peritoneum always a closed sac ? No ! In the female it is con- 
tinuous with the mucous lining of the Fallopian tubes, which at their free 
extremities open into its cavity. 

Name the Divisions of the Peritoneum. The — 
Greater Sac, — extends over the anterior two-thirds of the liver, behind and 

above the stomach, below, behind, and in front of the great omentum, and 

below the meso-oolon. 
Lesser Sac, or Cavity of the Great Omentum,— extends behind and below the 

Uver and stomach, above the meso-colon, and within the great omentum. 

What is the Foramen of Winslow ? A constriction of the peritoneal 
cavity connecting the two sacs, situated behind the right free border of the gastro- 
hepatic or lesser omentum, and formed by the gastric and hepatic arteries as 
they curve around to the coeliac axis. Its boundaries are as follows, viz. — 

Anteriorly, — the lesser omentum, containing the duodenum, hepatic artery, 
portal vein, and the ductus communis chol6dochus. 

Posteriorly, — the inferior vena cava, and the right cms of the diaphragm. 

Superiorly, — the lobus Spigfilii of the liver. 

Inferiorly, — the hepatic artery, curving forwards from the coeliac axis 

What passes through the Foramen of Winslow ? Nothing. 
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What B« the Omenta or Bpiploa ? They are folds of peritonenm coib 

necting tbe stomach with other organs, and arc 3 in number, namely, the — 
Gaslro-colu or Great Omentum,'^* — consists of four layers of peritonentll, 
the most anterior and posterior of which 
belong to the greater sac, the two inter- 
nal to the lesser sac. Tbe two anterior 
layers descend from the stomach and the 
Epleen, over the small intestines, and 
liien ascend as the posterior layers, to 
enclose the transverse colon. 
\Gastr0-kepaHc or Ltsier Omentum, — con- 
sists of two layers of peritoneum, tbe 
upper belonging to the greater sac, the 
lower to the lesser sac. It extends from 
the transverse fissure of the liver to the 
lesser curvature of the stomach, and con- 
tains in its right free margin the — 
Hepatic Artery. 
Portal Vein. 
Lymphatics. 

Ductus Communis CholfrHochos. 
First part of the Duodenum. 
Hepatic Plexus of Nerves. 
I Gaslro-ifUnie Omentum, — connects the 
stomach with the spleen, and is con- 
tinuous l^ its lower border with the 
great omentum. It contains the Splenic 
Vessek and the Vasa Brevia. 
What are the Meaos or MesenterieB P Folds of peritoneum connect- 
ing the various parts of the intestinal canal (except the duodenum) to Ihe 
abdominal walls. Each one contains the vessels of the part which it sup. 
ports. They are the— 

Mesentery proper.^* Mtse-cacum. Mess-colon.'** Mesa-rectum. 
What LigaincntB are formed by the Peritoneum ? They are 17 folds 
of periloneum which support certain organs, viz. — 

I Castri>-phr(Hie,-—ir<3ia the stomach to the diaphragm. 

4 HtpatU — the longitudinal, coronary, and 2 lateral ligaments of (he liver. 

5 Vesical, — the false ligaments of the bladder. 

6 Uterine,— 2 vesica- uterine, 2 recto-uterine, and 2 lateral or In'oad liga- 
ments of (he ulerus- 

I Splenic, — the suspensory ligament of (he spleen. 
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Name the Viscera covered by Peritoneum. They are the — 
Liver^ (almost wholly). Transverse Colon.^ 

Stomach^ (almost wholly). Sigmoid Flexure. 

Spleen. Rectum (upper ^). 

Duodenum^ (first part). Ovaries. 

Small Intestine.^ Uterus.^ 

Name the Viscera partially invested by Peritoneum. The — 

Duodenum^ (descending and Descending Colon. 

transverse portions). Rectum*^ (middle third). 

CcBcum. Vagina^ (upper part). 

Ascending Colon. Bladder^ ^ (posterior wall). 

What Viscera have no Peritoneal Investment ? The — 

Rectum ^ (lower third) . Pancreas. * 

Bladder"^ o (neck, base and Kidneys. 

anterior surface). Supra-renal Capsules. 

Vagina^ (lower part). 

What are the Appendices Epiploicae ? Pouches of peritoneum situated 
along the colon and upper third of the rectum, and filled with fat. They are 
chiefly found along the transverse colon. 

A Demonstration of the Peritoneum is best made with a large bag of 
mosquito- netting, sewn up along all four sides, and having a central slit to 
represent the incision usually made in the laparotomy operation. Sponges of 
various sizes will represent the various organs, and may be pushed into folds 
of the bag and tied in by string, wholly covered or partially covered, as the 
<ase may be, for each. Professor Pancoast used this method of demonstration 
in his lectures, making the subject perfectly clear to many who never under- 
stood it before. 

ORGANS OF VOICE AND RESPIRATION. 

THE LARYNX. 

What is the Larsmx ? A musculo-membranous-cartilaginous box placed 
between the trachea and the base of the tongue, and constituting the essential 
organ of voice. 

Name its Cartilages. They are nine in number, 3 single and 3 in pairs, 
viz. — 

Thyroid Cartilage. 2 Arytenoid Cartilages. 

Cricoid Cartilage. 2 Cuneiform Cartilages. 

Epiglottis. 2 Comicula Laryngis. 
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Describe the Thyroid Cartilage. The Thyroid or shield-like cartilage 

consists of two Ales or wings/ united in front at an acute angle, the highest 

portion of its front being called the Pomum Adami, Adam's apple. Its — 

Inner Surface^ — gives attachment to the true and false vocal cords, the 

epiglottis, thyro-arytenoid and thyro-epiglottidean muscles, and the thyro- 

Pj^ gQ epiglottic ligament. 

Outer Surface, — affords attachment to the sterno- 
thyroid, thyro-hyoid and inferior constrictor mus- 
cles ; the first two being attached along its oblique 
ridge. 
Upper Border t — is curved irregularly, and gives at- 
tachment to the thyro-hyoid membrane. 
Lower Border, — gives attachment to the crico-thyroid membrane in the 

median line and on each side to the crico-thyroid muscle. 
Posterior Border of each wing ends above and below in Comua (horns), 

and gives attachment to the stylo- and palato-pharyngeus muscles. 
Superior Comu of each side affords attachment to the thyro-hyoid ligament. 
Inferior Comu of each side articulates with the cricoid cartilage by a small 
oval facet. (See « and ^, Fig. 80.) 

Describe the Cricoid Cartilage. The Cricoid, or ring-like cartilage, is 
Fig. 81. placed below the thyroid, with its narrow part to the 

front. It has on each side 2 Articular Facets, one on the 
upper margin posteriorly for the arytenoid cartilage, and 
one near the lower margin for the inferior comu of the 
thyroid cartilage. Its — 

Outer Borders, — give attachment to the crico-arytenoideus 
posticus muscle, and the longitudinal fibres of the oesophagus. 
Upper Border, — affords attachment to the crico-thyroid membrane and the 

crico-arytenoidei laterales muscles. 
Lower Border, — is connected to the upper ring of the trachea by fibrous 
membrane. 

Describe the Ar3rtenoid Cartilages. The Arytenoid, or pitcher-like 
cartilages, are 2 in number, pyramidal-shaped, and situated on the upper mar- 
gin of the cricoid cartilage posteriorly, closing in the back of the larynx. 
Each cartilage has 3 surfaces, 2 angles, a base and an apex. The — 

Anterior Surface, — gives attachment to the false vocal 
Fig. 82. chord, and the thyro-arytenoideus muscle. 

X^ t Anterior Angle, — gives attachment to the true vocal chord 

9^ ^\ and the ihyro-arytenoideus muscle. 

Posttrior Surface^ — has attached to it the arytenoideus. 
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Posterior Angle, — gives attachment to the crico-ar3rtenoideus lateralis and 

posticus muscles. 
Internal Surfaces of each look towards each other. 
Base, — ^has a facet for articulation with the cricoid. 
Apex, — articulates with the comiculum laryngis. 

What are the Cornicula Laryngis ? They are 2 small cartilaginous 
nodules attached to the apices of the arytenoid cartilages, and are also called the 
Cartilages of Santorini, To them are attached the aryteno-epiglottidean folds. 

What are the Cuneiform Cartilages ? The Cuneiform, or Cartilages of 
Wrisberg, are 2 rods of yellow elastic cartilage contained in the free bor- 
ders of the aryteno-epiglottidean folds. 

Describe the Epiglottis. The Epiglottis is a cartilaginous lid for the 
larynx. It is leaf- shaped, situated behind the base of the tongue, and attached 
by its apex to the posterior surface of the thjrroid cartilage, just below the 
median notch. Its — 

Base, — is free, and curves over the base of the tongue. 

Apex, — is connected to the receding angle of the thyroid cartilage by the 

thyro-epiglottidean ligament. 
Anterior Surface, — ^is attached to the hyoid bone by the hyo- epiglottic liga- 
ment, and to the tongue by 3 glosso-epiglottidean folds. 
Posterior Surface,— cowers the superior aperture of the larynx when food 
passes through the pharynx. 
. Lateral Margins, — are connected to the arytenoid cartilages by the aryteno- 
epiglottidean folds. 

Name the Ligaments of the Larynx. They are 19 in number, — 3 ex- 
trinsic ligaments, connecting the larynx to the hyoid bone; and 16 intrinsic, 
binding its several cartilages together, viz. — 
Extrinsic Ligaments (3), are the — 

Thyro-hyoid Membrane, bounded laterally by — 

2 Lateral Thyro-hyoid Ligaments, each contain a nodule of cartilage, 
the Cartilago Triticea, 
Intrinsic Ligaments (16) are the — 

Crico-thyroid Membranow 

2 Crico-thyroid Capsular Ligaments. 

2 Crico- arytenoid Ligaments. 

2 Crico-arytenoid Capsular Ligaments. 

2 Superior Thyro-arytenoid (situated in the false vocal chords). 

2 Inferior Thyro-arytenoid (situated in the true vocal chords). 

Hyo- epiglottic Ligament. 

Thyro-epiglottic Ligament. 

J Glosso-epiglottic Folds. 
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Describe the Vocal Chords. They are in two sets, the — 
Superior or False Vocal C^^r^j,— containing the superior ihyro-arytenoid 
ligaments, — extend from the angle of the th3nroid cartilage around to the 
anterior surfaces of the ar3rtenoids, and consist of two folds of mucous mem- 
brane, each having a free crescentic margin. 
Inferior or True Vocal Chords^ — containing the inferior thjrro-arytenoid liga- 
ments, — extend from the angle of the thyroid cartilage around to the ante- 
rior angles of the bases of the arytenoids, and consist of two thin layers of 
mucous membrane covering the ligaments named, each having the thyro- 
arytenoideus muscle external and parallel to it. 

What is the Glottis ? The Glottis or Rima GloHidis is a narrow chink 
or interval between the inferior vocal chords, formed by the projection into 
the cavity of the larynx of these chords and the thyro-arytenoidei muscles. 
Its greatest length is less than an inch, its greatest breadth about half an inch. 
Its form is a narrow fissure of varying size. 

What is the Ventricle of the Lfarynx ? An oval depression on each 
side of the larynx, between the true and false vocal chords, leading up to the 
sacculus laryngis by a narrow opening. 

What is the Sacculus Lraryngis ? A blind pouch situated in each 
laryngeal wall at the level of the false vocal chord. It is of conical shape, 
and contains 60 or 70 small mucous glands which secrete a fluid for the 
lubrication of the true vocal chord. The sacculus is covered in by the 
arytenoepiglottideus inferior muscle internally, and by the thyroepiglot- 
tideus externally, both muscles compressing it to discharge its contents. The 
Sacculus Laryngis is also called the Sinus of Morgagni, and the lower part 
of the ventricle is sometimes named the Sac of Hilton, 

What class of Epithelium lines the Larynx ? Its mucous membrane 
is covered with Ciliated Epithelium below the level of the superior vocal 
chords, extending in front as high as the centre of the epiglottis. Over the 
rest of the larynx is Squamous Epithelium. 

Describe the Lar3mgeal Muscles. They are 4 in number on each side 
and one in the median line, viz. — 

Crico-thyroid (2), — from the front and side of the cricoid cartilage,^ — into 
the lower and inner border of the thyroid.^ Action^ to tilt the thyroid 
cartilage forwards, thus elongating and making tense the vocal chords. 
Nerve^ superior laryngeal. 
Crico-arytenoideus Posticus (2), — ^from the cricoid cartilage posterirjrly, — 
into the posterior angle of the base of the arytenoid cartilage. Action, 
to rotate the arytenoids outwards and open the glottis, while keeping the 
vocal chords tense. Nerve, recurrent laryngeal. 
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Criee-arytmmdeta Laieralis ^ (2), — from the Fis. t-j. 

npper lileral border of the ciicoid cartilage, 
— ioto the posterior angle of the base of the 
UTtEDoid. Actiim, to rotate tfae aiyteninds 
inmrds and close the glottis. Nervt, leciU' 
rent laiyngesL 

Tkyro-aryltntideus ' (a), — from the angle of 
the thyioid cartilage and the posteiior surface 
of the eiico-thjToid roembrane, — into the 
base and anterior surface of the arytenoid. 
Action, to shorteo and relax the vocal chords 
by approximatii^ the cartilages, and to com- 
press the lacculus laryngis. Ntrvt, recurrent 
huyngeal. 

AtyttHDuieus (l), — from the posterior surface 
and outer border of one arytenoid cartilage, — ioto the corresponding poitt 
of the oppoute Cartil^e; having oblique and transverse fibres, and tilling 
up (he posterior concave surfaces of the arytenoid cartilages. Action, by 
approximating the arytenoids, to close the back part of the glottis. 
Nerves, superior and recurrent laryngeal. 

A small fasciculus, called the Kerato-cricoidiia, is sometimes found belour 
the arjrtenoideus, extending from the cricoid cartilage to the inferior comu 
of the thyroid. It occurs once in 5 cases, usually on one side only, but 
occasionally on both, and acts to fix the lower horn of the thyroid carti' 
lage backwards and downwards. 

Another small muscle is found frequently, though rarely described in the 
books, the Triliceo-glesaa. It arises from the cartilaginous nodule in the 
lateral thyro-hyoid ligament, and passes forwards and upwards to enter 
the tongue along with the kerato^lossus muscle. 

Describe the Muscles of the Epiglottis. They are 3 double muscles, 
as follows, vii. — 

Thyro-ifiglottideui (a), — from the inner surface of the thyroid cartilage, — 
into the margin of the epiglottis, and the aryteno-epiglottidean fold. 
Aition, to depress the epiglottis, and compress (he sacculus laryngis. 
Niroe, recurrent laryngeal. 

Aryttna-tpigloltidtus Superior (2), — from the apex of the arytenoid carti- 
lage, — into the aryteno-epiglottidean fold. Aciicm, to constrict the supe- 
rior aperture of the larynx. Nirve, recurrent laryngeal. 

Aryttne-epiglettidnts Inferior (2), — firom the arytenoid cartilage just above 
the attachment of the superior vocal chord, — into the sacculus Uryn^'^ 
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Describe the Thsrroid Cartilage. The Thyroid or shield-like cartilage 

consists of two Alee or wings,* united in front at an acute angle, the highest 

portion of its front being called the Pomum Adami^ Adam's apple. Its — 

Inner Surface, — gives attachment to the true and false vocal cords, the 

epiglottis, thyro-arytenoid and thyro-epiglottidean muscles, and the thjrro- 

p,Q g^ epiglottic ligament. 

Outer Surface, — affords attachment to the sterno- 
thyroid, thyro-hyoid and inferior constrictor mus- 
cles ; the first two being attached along its oblique 
ridge. 
Upper Border, — is curved irregularly, and gives at- 
tachment to the thyro-hyoid membrane. 
Lower Border, — gives attachment to the crico-thyroid membrane in the 

median line and on each side to the crico-thyroid muscle. 
Posterior Border of each wing ends above and below in Comua (horns), 

and gives attachment to the stylo- and palato-pharyngeus muscles. 
Superior Comu of each side affords attachment to the thyro-hyoid ligament. 
Inferior Comu of each side articulates with the cricoid cartilage by a small 
oval facet. (See « and ^, Fig. 80.) 

Describe the Cricoid Cartilage. The Cricoid, or ring-like cartilage, is 
Fig. 81. placed below the thyroid, with its narrow part to the 

front. It has on each side 2 Articular Facets, one on the 
upper margin posteriorly for the arytenoid cartilage, and 
one near the lower margin for the inferior comu of the 
thyroid cartilage. Its — 

Outer Borders, — give attachment to the crico-arytenoideus 
posticus muscle, and the longitudinal fibres of the oesophagus. 
Upper Border, — affords attachment to the crico-thyroid membrane and the 

crico-arytenoidei laterales muscles. 
Lower Border, — is connected to the upper ring of the trachea by fibrous 
membrane. 

Describe the Arytenoid Cartilages. The Arytenoid, or pitcher-like 
cartilages, are 2 in number, pyramidal-shaped, and situated on the upper mar- 
gin of the cricoid cartilage posteriorly, closing in the back of the larynx. 
Each cartilage has 3 surfaces, 2 angles, a base and an apex. The — 

Anterior Surface, — gives attachment to the false vocal 
Fig. 82. chord, and the thyro-arytenoideus muscle. 

^ t Anterior Angle, — gives attachment to the true vocal chord 

^ ^\ and the ihyro-arytenoideus muscle. 

Postirior Surface^ — ^has attached to it the arytenoideus. 
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Posterior Angle^ — gives attachment to the crico-arytenoideus lateralis and 

posticus muscles. 
Internal Surfaces of each look towards each other. 
Base^ — ^has a facet for articulation with the cricoid. 
ApeXi — articulates with the comiculum laryngis. 

What are the Comicula Laryngis ? They are 2 small cartilaginous 
nodules attached to the apices of the arytenoid cartilages, and are also called the 
Cartilages of Santorini, To them are attached the aryteno-epiglottidean folds. 

What are the Cuneiform Cartilages ? The Cuneiform, or Cartilages of 
Wrisbergf are 2 rods of yellow elastic cartilage contained in the free bor- 
ders of the aryteno-epiglottidean folds. 

Describe the Epiglottis. The Epiglottis is a cartilaginous lid for the 
larynx. It is leaf-shaped, situated behind the base of the tongue, and attached 
by its apex to the posterior surface of the thyroid cartilage, just below the 
median notch. Its — 

Base, — is free, and curves over the base of the tongue. 

ApeXf — ^is connected to the receding angle of the thyroid cartilage by the 

thyro-epiglottidean ligament. 
Anterior Surface, — ^is attached to the hyoid bone by the hyo- epiglottic liga- 
ment, and to the tongue by 3 glosso-epiglottidean folds. 
Posterior Surface,— covets the superior aperture of the larynx when food 

passes through the pharynx. 
Lateral Margins, — are connected to the arytenoid cartilages by the aryteno- 
epiglottidean folds. 

Name the Ligaments of the Lar3mx. They are 19 in number, — 3 ex- 
trinsic ligaments, connecting the larynx to the hyoid bone; and 16 intrinsic, 
binding its several cartilages together, viz. — 
Extrinsic Ligaments (3), are the — 

Thyro-hyoid Membrane, bounded laterally by — 

2 Lateral Thyro-hyoid Ligaments, each contain a nodule of cartilage, 
the Cartilago Triticea, 
Intrinsic Ligaments (16) are the — 

CricO'thyroid Membrane. 

2 Crico-tbyroid Capsular Ligaments. 

2 Crico-ar3rtenoid Ligaments. 

2 Crico-arytenoid Capsular Ligaments. 

2 Superior Thyro-ar3^enoid (situated in the false vocal chords). 

2 Inferior Thyro* arytenoid (situated in the true vocal chords). 

Hyo-epiglottic Ligament. 

Thyro-epiglottic Ligament. 

J Glosso-epiglottic Folds. 



Apcx,'^* — projecting into the neck about an inch nbovc the 1st tib, v 

is in relation with the subclavian artery and the scaleni niiisclea. 
Basc^^ — is broad, concave, and directed obliquely downwards and back 

wards, resting on the npper convex surface of the diaphragm. 
Exitmal Surface, — is convex, smooth, marked by the bssuies, and cone. 

■ponds in form to that oF tbe tborax. 
Itmtr Siir/nce,~\s concave, the left lung excavated for the heart, the sta. 

face forming part of the walls of the middle mediastinum. 



Fig, 8i- 
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ReQi, — is where the bronchi, vessels, and nerves enter ihe lung, bonii^ 
together by areolar tissae. In front of Ihe root is ibe phrei 
behind it the pneumogastric nerve. lis chief structures are ai 
the following manner : — 

SPulmonaiy veins. "J 
Pulmonary artery," J- V. A. B 
Bronchus, etc. j 
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From above, downwirdi, 
righ) qde of body. 



{Bronchna, etc. 
P>Umoiuu7 Biter;. 
Pulmonary veins. 



FVom above, downwatd*. on 1 „ , ^ ^' 
I n. 'J f L J ■{ Brondips, etc. 

left nde of body. 1 , ' 

1_ Pulmcsiary vems. 
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Describe the Structure of the Lung. The lung has 
pleura) ; a sub-serous, elastic areolar tissue, investing the c 
tending inwards between the lobules ; and the pareoch^mi 
composed of — 
_Loiula, — each consisting of several air- 
cells or compartments, arranged around 
the termination of a bronchiole, and 
sarronnded by 6 plexuses of pulmon- 
ary and bronchial arteries and vdns, 
lymphatics end nerves. Each lobnle 
is a miniature lung, pyramidal in form, 
with hue otitwards, and about ^ inch 
in diameter. 

Ab/teli, or Air-cells, — are separated from 
each other by thin septa, are lined 
with pavement epithellutn on a base- 
ment membrane, and vary in diam- 
eter from ^ to ^ inch. [See Fig. 
85] 

Name the Vessels and Nerves of the Lungs. The lungs are nour- 
i«hed by the bronchial arteries, and supplied with blood for oxygenation by 
the pulmonary arteries. 

Bronchial Artiria, — are derived from the thoracic aorta. 

Pulmonary Arteries,— are derived from the right heart. 

Bronc/iial Veins,— o^m on the right side into the vena azj^os, on Ihe left 
side into the superior intercostal vein. 

Pulmimary Veins, — open Iqr 4 large orifices into the left auricle of tho 
heart, carrying oxygenated blood from the lungs to the heart. 

Lymphatiis, — terminate in the bronchial glands. 

Nerves, — are branches from the pneumogaslric and the sympathetic, form- 
ing the Anterior and Posterior Pulmonary Plexuses, from which filaments 
are distributed to each lobule. 
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THE PLEURiB. 

What are the Pleurae ? Two delicate serous sacs, one surrounding each 
lung and reflected over the pericardium, the diaphragm, and thie inner surface 
of the thorax. 

Where do the Pleurae meet ? For a short space behind the middle of 
the sternum, at the approximation of the anterior borders of the lungs. 
What Names are given to the parts of the Pleurae ? The — 
Pleura Pulmonalis, or Visceral Layer, — covers the lung, and invests that 

organ as far as its root. 
Pleura Costalis, or Parietal Layer, — lines the inner surface of the parietes of 

the chest. 
Cavity of the Pleura, — is the space between the two layers. 

What is the Ligamentum Latum Pulmonis ? The Broad Ligament 
of the Lung is a triangular fold or reflection of pleura, which descends from 
the root of the lung posteriorly to the upper surface of the diaphragm. 

State the Differences between the Pleurae. The right sac is shorter, 
wider, and reaches higher into the neck than the left. 

Enumerate the Parts in Relation with the Left Pleura. Its — 
Visceral Layer, — is in contact with the left lung. 

Parietal Layer, — ^is in relation with the vertebral column, the ribs, intercostal 
muscles and vessels, the sternum, the left sympathetic nerve, the diaphragm, 
the arched portion of the subclavian artery, and the origin of the left carotid, 
the left pneumogastric, phrenic and cardiac nerves, the trachea, oesophagus, 
aorta and the pericardium. 

What is the Mediastinum ? It is the space between the two pleurae in 
the median line of the thorax, extending from the sternum to the vertebral 
column, and containing all the thoracic viscera except the lungs. 

Enumerate the Contents of each of its Divisions. The — 
Anterior Mediastinum, contains the — 

Origins of the Stemo-hyoid and Sterno-thyroid Muscles. 
Triangularis Sterni Muscle. Thymus Gland. 

Left Internal Mammary Vessels. Lymphatics. 

Middle Mediastinum, contains the — 

Heart and Pericardium. Bifurcation of the Trachea. 

Ascending Aorta. Pulmonary Arteries and Veins. 

Superior Vena Cava. Phrenic Nerves. 

Posterior Mediastinum, contains the — 

Descending Aorta. Pneumogastric Nerves. 

Azygos Veins. Splanchnic Nerves. 

Superior Intercostal Veins. Thoracic Duct. 

CEsopbagus, Lym^Viakic OVaxids, 
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THE URINARY ORGANS. 
THE KIDNEYS. 

Wher« are the Kidneys situated ? Posteriorly in the abdomen, one nn 
eMch side of the spinal column, behind the peritoneum, and extending tram 
the level of the nth rib to near the crest of the ileum. The right kidney it 
lower than the left. 

State their Dimensions. Each one is about 4 inches bj i by i, and 
weighs from 4. to 6 oi. 

Enumerate their Relations. The — 
Anlirior Surfacf of thi Right Kidniy, — is in relation with the right lobe of 

the liver, descending duodenum, and the ascending colon. 
Anterior Surface of ike Lefl Kidney, — with the tail of the pancreas, descen,^- 

ing colon, and part of the spleen. 
Posterior Surface, — wilh the cms of Ihe diaphragm, nth and nth ribs, psoas 

magnus, qnadratus 1umbomm,and the aponeurosis of the (ransverialis muscle. 
Superior Extremity, — is capped by the supra-renal capsule. 

Describe the Hilum of the Kidney. The Hilum is a fissure on the inner or 
concave border, leading into the A'nuj or cavity of the gland. It contains ihe — 

Henal Vein, — in front. Renal Artery, — next in 1 

Uriter, or Excretory Duel, — behind and below. 

Describe the Kidney- structure. A vertical section presents the- 
Pehjis or Anm,'— the cavily, forming the beginning of the ureter ' 

cretory duct of the gland. Its divisions aie 

the 3 Infuttdibula ', and these are again 

divided into Calices * or pouches, into which 

open Ihe orifices of the pyramids, 1000 orifices 

situated on each Papilla. 
Medullary Suistanee,^ — counts chiefly of the 

tubes of Bellini and Henle, arranged in Pyra- 
mids of Malpighi, whose apices project into 

the calices of the pelvis. 
Cortical Substance,'' — forms the surface of the 

gland, and consists of nriniferous tubules 

(straight and convoluted), Malpighian bodies, 

blood-vessels, nerves, lymphatics, connective 

tissue, and a granular matrix. It is of a red 

color, and is prolonged down to the pelvis be 

tween the pyramids, these prolongations being 

lamed the Columns of Berlin , 
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Describe the Tubuli Uriniferi. The uriniferous tubes begin at the Mai- 
pighian corpuscles in the Capsules of MUller, and end at the orifices on the 
surfaces of the papilke. Their various portions are the — 
Convoluted Tubes of Ferrein^ — in the cortical substance. 
Looped Tubes of Henle, — descending from the former and ascending into 

the next mentioned. 
Straight Tubes of Bellini^ — in the medullary substance, arranged in pyra- 
mids, the Pyramids of Malpighi. 

What are the Pyramids of Ferrein ? They are pyramidal arrangements 
of the tubes of Ferrein at the bases of the pyramids of Malpighi. 

What are the Malpighian Bodies ? They are small red bodies found in 
the cortical substance, each formed by the dilated extremity of a tube of Fer- 
rein, about the yj^y inch in diameter, and consisting of the — 

Malpighian Tuft^ — a tuft of capillary vessels, the termination of some 

branches of the renal artery « and vein.*' 
Capsule of MUlleryC — the dilated extremity of a 
tube of Ferrein,*^ investing the Malpighian tuft 
probably by two layers, similar to the pleural 
investment of the lungs. 

How is the Kidney invested ? By a dense 
fibrous Capsule, which is continued inwards at the 
hilum, to line the sides of the sinus and form sheaths 
around the vessels. The kidney is also surrounded 
by a large quantity of fat. 

Enumerate the various Divisions of the Renal 
Vessels. They are all derived from the Renal 
Artery and the Renal Vein, but in their course have 
received different names, as follows, viz. — 
Renal Artery , — branch of the abdominal aorta. Divides into the — 
Primary Branches^ 4 or 5, — arising just external to the hilum, again sub- 
divide and enter in the columns of Bertin as the Arterise Propriae Renales, 
which form — 
Arterial Arches^ — over the bases of the pyramids, and divide into ascend- 
ing and descending branches. 
Interlobular Arteries^ or Ascending B ranches ^ — supply the cortical sub-. 

stance, and end in the Stars of Verheyen. (See next page.) 
Arteriolce Rectce, or Descending Branches^ — supply the medullary pyra- 
mids, ending in venous plexuses therein. 
.^i^^^^/ P7ss^/s, — to the Malpighian bo<^es, itomOie ascfcTidcLT^\K«M3Q«&» 
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Malpighian Tufts,-^2C[Q capillary plexuses within the Malpighian bodies. 

From them arise the — 
Efferent Vessels^ — whether arterial or venous, is undecided. They form 
Venous Plexuses^ — on the convoluted uriniferous tubes. 
Stars of Verheyen^ — are venous plexuses of stellate form, situated on the 

surface of the kidney, beneath its capsule, joining to form the — 
Interlobular Veins j — from the cortical portion ; which with the 
VemB Rectay — ^firom the medullary pyramids, making 
Venous Arches^ — over the bases of the pyramids, finally meet in the— i* 
Vena Propria Renales, — and they end in the 
Renal Vein, — ^which empties into the inferior vena cava. 

Whence are the Nerves of the Kidney derived ? From the Renal 
Plexus, which is formed by filaments from the solar plexus and the lesser 
splanchnic nerve. 

THE URETERS. 

What is the Ureter ? The excretory duct of the kidney, forming, by its 
upper expanded portion, the cavity of that gland. It is a musculo-membra- 
nous tube, i6to i8 inches long, as large as a small goose-quill; and ends 
at the base of the bladder, into which it opens obliquely by a constricted 
orifice, about 2 inches from the orifice of its fellow. The ureter commences 
in the — 

Calices, — 7 to 13 small tubes, embracing the papillae of the kidney, and 
joining to form the — 

Infundibula, — 3 or 4 in number, which unite in the — 

Pelvis^ — a funnel-shaped dilatation of the upper portion of the ureter. 

Describe its Course. It descends obliquely inwards along the posterior 
wall of the abdomen, enters the posterior false ligament of the bladder in the 
male, and that of the uterus in the female, through which it passes forwards 
and inwards to the posterior angle of the trigone vesicae, lying between 
the muscular and mucous coats of the bladder, for about three-fourths 
of an inch. 

What are its Relations ? It lies upon the psoas muscle, behind the peri- 
toneum and below the spermatic vessels, civer the common iliac or the external 
iliac artery, behind the ileum on the right side, behind the sigmoid fiexure 
on the left. The right ureter lies close to the outer side of the inferior 
vena cava. 

Describe its Structure. The ureter has 3 coats — a fibrous, a muscular, 
and a mucous; the epithelium of the mucous coat is different from that 
of the urethra, the bladder, or the urinifetous Wjibcs^ \ie«v^ %^«cJv^^ vsw 

L 




THE BLADDER. 

What is the Bladder ? It is the urinary reservoir, a musculo-membra- 

nous sac, situated !□ ihe anterior portion of the pelvis, behind the pubes. 

When moderateEy distended it measures about S by 3 inches, and holds aboni 

a pint. Its — 

P,^ gg Suminil — is connected lo the umUlicus by the 

Urachus and the obliterated Hypogastric 
Artenes of the fc:etus, forming three fibrous 
cords, the Superior Ligament of the bladder. 
Bod), — IS in relation in front with the triangular 
ligament, Ihe symphy^s pubis, and the in- 
ternal obturator muscles, — behind it is cov- 
ered by peritoneum, and is in relation 
with the recium in the male, with the 
uterus and upper part of the vagina in the 
female. Each side is crowed oblitiuely by 
the obliterated hypogastric artery and the vas 
deferens,' the first passing from below for- 
wards, the latter from below backwards, 
n the second portion of Ihe recium in the male. On 
irviK uteri and adherent to the anterior wall of the 
vagina in the female. It is partly covered by peritoneum. 
Cirvix or Neik, — is constricted and continuous with the urethra.' It is sur- 
rounded in the male by Ihe prostate gland,* and is directed downwards 
and forwards. 
Name the Ligaments of the Bladder. They number 10, of which 5 
are true ligaments, and 5 are false, the latter being folds of peritoneum. They 
are named as follows, — 

True Ligamints. Falsi Ligaminls. 

2 Anterior (pubo-prostalic). 3 Posterior. 

2 Lateral, 2 Lateral. 

Superior (the Urachus, elc). Superior. 

What is the Urachus ? It is Ihe obliterated remains of a canal, which 
in the embryo connecis tbe bladder with the allanlois. It is situated between 
the two obliterated hypc^astric arteries, and wiLh Ihem forms the superior liga- 
ment of the bladder, connecting the summit of that organ with the umbilicus. 
What is the Trigonum Vesica ? (', Fig. 89,) The Vesical Trigone is 
a triangular space, of pale color, at Ihe base of the bladder inleriorly, charac- 
terhed by its smooth sur&ce and the intimate adhesion between its mucoiu 
and muscular coxts. Its boundaries ate — 



Fundus or BasCj— 
tbe lower part of the ci 
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In Front, — ^the urethral opening. 

Posteriorly f — a line connecting the orifices ^ of the ureters. 
Laterally^ — rtwo ridges of mucous membrane, which extend from the ure- 
thral orifice back to the orifices of the ureters. 

What is the Uvula Vesicae ? (*, Fig. 89.) A small elevation of mu- 
cous membrane projecting from the floor of the bladder into the urethral orifice. 
It is said to be lifted by the anterior fibres of the levator ani muscle. 

Describe the Structure of the Bladder. It has a partial peritoneal in- 
vestment, and its walls are composed of 3 coats, — a muscular, a cellular, and 
a mucous. The — 

Muscular Coat, — consists of 5 sets of fibres, as follows, — 
External and Internal Longitudinal fibres. 
Intermediate Circular fibres, forming a Sphincter Vesica at the neck of 

the bladder. 
Transverse fibres, connecting the orifices of the ureters. 
Muscles of the Ureters, connecting their orifices with the middle lobe of 
the prostate gland. 
Cellular Coat, — connects the other two coats together, and is closely attached 

to the mucous coat. 
Mucous Coat, — is covered with epithelium intermediate in form between the 
columnar and the squamous ; is loosely connected to the muscular coat, 
except at the trigone vesicale and the uvula vesicae, where it is closely 
adherent. 

What Nerves supply the Bladder .' Branches from the hypogastric 
plexus supply its upper part, — from the sacral plexus its base and neck. 

The Male Urethra. 

What is the Urethra ? It is the urinary canal from the neck of the 
bladder to the meatus urinarius ; in the male it is chiefly within the penis, and 
from 8 to 9 inches in length. 

Enumerate its Divisions. The male urethra is divided into 3 parts, — 
the prostatic, membranous and spongy. 

Describe the Prostatic portion of the Urethra. ^ * It is that part of 
the canal which pierces the prostate gland, ^ 2 jg about i^ ii^ch in length, of 
spindle-shape, and is the widest and most dilatable part of the urethra. Its 
floor presents the — 

Veru Montanum, or Caput Gallinaginis,^ — an elevation of the mucous 
membrane and its adjacent tissue, ^ iuch\oT\^, 2LTA^>\^^^^ci^^^V<2k <ya>v&aNsv 
muscular and erectile tissue. 
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Prostatic Sinus 




eacb side of 

nlaining the 
orifices of the prostalic ducts. 
Sinus Pamlari!, er Ulirus Mastulinus,* 
— a small cul-de-si.c situated at the 
front pait of the ven 
extends for yi inch upwards and back- 
wards into the pnwtate gland, beneath 
its middle lobe. 
Orijicis of the Seminal Z'wfi'i,— open 
on the niarginEi of the sinus poculariB. 
Describe the Membranous partion 
of Ihe Urethra," It is ^ inch long 
above, and y^ inch along its floor, being 
that part of the Canal Ijing between the 
layers of the triangular ligament of the 
perineum. Its walls arc yeiy thin, and 
almost destitute of erectile tissue. It is 
surrounded b^ the compressor urcthrse mus- 
cle, and except the orifice, is the narrowed 
partofthe urethral canal. On its sides are 
Ihe— 

Dulls of Ctmipet's Glands,^' — on their 

way to open into the bolb of the 

urethra. (See p. jSa.) 

Describe the Spongy p>ortton of the 

Urelhra. Il is about G inches long, and 

lias two dilatations, one at each end, named 

respectively the Bulb and the Fossa N«- 

_ vicularis. The— 

Buli of Ike Urethra,''*— \i the upper 
end of the spongy portion, projects l)aekward3 for ^ inch, and contaioi 
the orifices of Cowper's glands. 
Fossa Navicularis, — is the lower dilatation of Ihe urethra, and is situated 

within the glans penis. 
Lacuna Magna, — the largest of several orifices of mucous follides, situated 

on the roof of the fossa nnvicularis. 
Glands of Litlrf. — are numerous mucous glands and follicles, opening into 
t/ie urelbrsl Canal, their orifices t>eing directed foiwards. 
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Describe the Structure of the Urethra. It has 3 coats, a mucous, a 
muscular, and an erectile. The — 

Mucous Coaty — is continuous with that of the whole urinary tract and the 
ducts of the glands opening therein. Its epithelium is columnar, except 
in the fossa navicularis, where it is squamous. 

Muscular Coat, — consists of a layer of longitudinal fibres of the unstriped 
variety. [For the voluntary muscles of the urethra, see the Compressor 
Urethrae and Accelerator Urinae, page 84.] 

Erectile Coaty — is the corpus spongiosum of the penis, and a thin layer con- 
tinued therefrom around the membranous and prostatic portions. 

The Female Urethra. 

Enumerate the Characteristics of the Female Urethra. It is about 
\yi inch long, imbedded in the anterior wall of the vagina, perforating the 
triangular ligament, and surrounded by the fibres of a compressor urethrae 
muscle. Its diameter is about }{. inch, but it is capable of considerable 
dilatation, being surrounded by softer structures than those around the 
male urethra. 

THE MALE GENERATIVE ORGANS. 

THE URETHRAL GLANDS. 

Where is the Prostate Gland ? It encircles the neck of the male 
bladder, its apex touching the deep perineal fascia, its under surface resting on 
the rectum. It is perforated by the urethra and the common seminal ducts, 
and its ducts open into the prostatic portion of the urethra. 

State its Dimensions and Characteristics. It measures about i}i inch 
by I inch by ^ inch, weighs about j( oz., resembles a horse-chestnut in size 
and shape, and consists of three lobes, two being lateral and of equal size, the 
third or middle lobe being a small prominence situated in the notch between 
the lateral lobes. 

Describe its Structure. The prostate gland is composed of glandular 
substance and muscular tissue, inclosed in a fibrous capsule. 

How is it Held in Position? By the pubo- prostatic ligaments of the 
bladder, the posterior layer of the deep perineal fascia, and by the anterior 
portion of the levator-ani muscle. 

Where are Cowper's Glands ? They are situated between the two layers 
of the deep perineal fascia, one on each side of the membranous portion. oC 
the urethra, close behind the bulb, and inclosed b^ \\i^ \x^xiss«?fc ^jicft^s o^V ^^aa. 
compressor urethrae muscle. 
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Where do their Ducts open ? On the floor of tlie bulbous put of the 
spongy poition of ihe urethra, after traversing (he wall of the urahra for about 
one inch, between its mucous and muscular coats. 

THE PENIS. 
Of what Is the Penis composed? Of amass of erectile tissue arranged 
in three compartments of cylindrical shape, each surrounded by a fibrous 
shealh which is prolonged inwards, forming numerous bands (trabeculae), 
which divide the compartment into a number of spaces. The compartments 
are named the Corpora Cavernosa ' and the Corpus Spongi^um,' the latter 
lying between and beneath the former, like the ramrod of a double barreled 
gun. 
Describe the Corpora Cavernosa. (■>, Fig. S9.) They lie side by 
Fig 90 side, forming the upper and lateral parts of the 

■' -f ,y ( g penis, are joined together along Ihrir anterior 

^*-S2^!^i^ three-fourths, their posterior one-fourth form- 

ing the Crura, which arise from the tubeiou- 
ties of the ischia and their descending rami, 
dnd meet beneath the symphysis pubis, forming 
two grooves, one above for the dorsal vessels •, 
* and nerves," Ihe inferior one for the corpus 
spongiosum.' 

Buii of the Corpus CirvertKSum,—\& a slight 
enlai^ement on each cms, near its junction with its fellow. 
Suspensory Ligamml, — a fibrous membrane which connects the root of the 

organ to the symphysis pubis. 
Septum Peclini/erme,—\& a portion of Ihe iibrous septum between the corpora 
cavernosa. This septum extends but two-thirds along the penis, and is 
wanting for its anterior third. 
Describe the Corpils Spongiosum. It is an erectile tube lying in the 
inferior groove between the two corpora cavernosa, having within it the 
urethra, and being expanded at both ends to form the glans penis and Ihe 
bulb. It is composed of trabecular (band like) structure, derived from a 
fibrous sheath, and containing erectile tissue. The — 
Bulb of Ike Corpus S^ngiosun, —rtceiyes the urethra and is surrounded by 

the accelerator urinas muscle. 
C/aHs Penis, — is the external expansion of the corpus spoi^osum, and 
covers by its base the ends of the Iwo corpora cavernosa. Its base pre- 
sents a niuofled border, called the Corona Glandis, behind which is a 
deep sulcus, the Cervix. 
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Meatus C/rtftarius, — the external orifice of the urethra, is situated at the 

summit of the glans penis. 
Prepuce, — a prolongation of the int^;ument of the penis, covering or partly 

covering the glans penis. 
Frenum Preputiiy — a fold of mucous membrane lying along the raph6 of 

the glans penis, and connecting the prepuce thereto. 
Glands of Tyson, — ^small lenticular sebaceous glands opening on the corona 

and cervix of the glans, and secreting an odorous sebaceous matter, which 

is easily decomposed. 

Of what does Erectile Tissue consist ? Of an intricate venous plexus, 
supplied by afferent arteries and emptied by efferent veins. Such are tlfe 
essential features of the erectile tissue of the penis, which is lodged in the 
interspaces between the trabeculae of the fibrous structure. 

What are the Helicine Arteries ? They are peculiar vine-like arterial 
branches, which project in a convoluted manner into the venous plexuses in 
the posterior portion of the penis. 

Enumerate the Vessels and Nerves of the Penis. Its — 

A^terieSy — are derived from the internal pudic, and are the — 

Artery of the Bulb, — to the corpus spongiosum. 

Artery of the Corpus Cavernosum, — to that structure. 

Dorsal Artery of the Penis, — to the glans, prepuce and skin. 
VeinSy — empty into the Dorsal Vein of the Penis, the prostatic plexus and the 

pudic vein. The venous plexuses of the erectile tissue are very intricate, 

and remarkably developed. 
LymphaticSy — ^the superficial terminate in the inguinal glands ; the deep set 

joins the deep lymphatics of the pelvis. 
NerveSy — are derived from the internal pudic nerve, and the hypogastric 

plexus of the sympathetic. 

THE TESTES AND THEIR APPENDAGES. 

What are the Testes ? The Testes or Testicles are the glandular organs 
which secrete the seminal fluid, — two oval bodies suspended obliquely in the 
scrotum by the spermatic cords, each measuring about an inch in diameter, 
and weighing ^ oz. to an ounce. 

What is the Scrotum ? A cutaneous pouch, consisting of 2 layers — the 
integument and the DartoSy — the latter being a contractile vascular tunic, con- 
tinuous with the superficial fascia of the thighs and perineum, and forming a 
septum in the scrotum between the two cavities for the testes. 

Describe the Essential Coats of the Testis. They are ^ uv ^s^N^xskti^.^ 
as follows, viz. : the — 
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Inferior Pudendal, — ^branch of the Small Sciatic nerve. 
Genital, — branch of the Genito-cniral nerve. 

Describe the Spermatic Cord. It extends from the internal abdominal 
ring to the globus minor of the epididymis, and is about 4 inches long. It 
consists of the following-named 10 structures, bound together by areolar tissue 
and invested by its coverings. These structures are the — 

Vas Deferens, * Fig. 91. Spermatic Plexus of Nerves. 

Spermatic Artery.^ Branch of the Ilio- inguinal JVerve. 

Cremasteric Artery, Branch of the Genito-crural Nerve, 

Artery of the Vas Deferens,^ Vasculum Aberrans. 

Spermatic Veins, Lymphatics. 

What is the Pampiniform Plexus ? A venous plexus formed by the 
spermatic veins and branches from the epididymis. It forms the chief mass 
of the spermatic cord, and unites into a single trunk, which on the right side 
empties into the inferior vena cava, on the left side into the left renal vein. 

Describe the Vesiculae Seminales. They are two sacculated, membra- 
nous pouches, serving as reservoirs for the semen, and are filled by the back- 
ing up of that fluid from the vasa deferentia. They are about 2^ inches in 
length, and are situated between the base of the bladder and the rectum. 
Their— 

Ejaculatory Ducts, — one on each side, are formed by the junction of the 
vasa deferentia with the ducts of the vesiculae seminales. They are about 
^ inch in length, and terminate in the prostatic portion of the urethra, by 
orifices on the sides of the veru montanum. 

Describe the Descent of the Testes. In early foetal life the testes are 
situated in the abdominal cavity, just below and in front of the kidneys, and 
are each connected to the dartos of the scrotum and the tissues about the in- 
guinal canal by the 3 processes of a cord named the Gubernaculum Testis^ 
which is supposed to gradually shorten itself and draw the testis down. At 
the beginning of the 5th month the descent begins; during the 7th month the 
testicle enters the inguinal canal, and ordinarily arrives in the scrotum by the 
end of the 8th month. A process of peritoneum is supposed to be carried 
down in front of the testis; which process, by obliteration of the canal, be- 
comes a separate structure, the Tunica Vaginalis. The structures of the 
inguinal canal are also supposed to be brought down with the testicle, and 
to constitute some of its coverings. 
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FEMALE ORGANS OF GENERATION. 

THE VULVA. 

Enumerate the Organs comprised in the Vulva. They are the Mons 
Veneris, the Labia Majora, Labia Minora, Clitoris, Meatus Urinarius, and the 
Orifice of the Vagina. 

Describe the Labia Majora. They are two prominent folds formed of 
skin, mucous membrane, areolar and dartoid tissues; — are joined together at 
the mons veneris, forming the Anterior Commissure, and also in front of the 
perineum, where they form the Posterior Commissure. 

What are the Labia Minora ? The Labia Minora or Nymphae are two 
folds of mucous membrane, lost posteriorly in the labia majora, but anteriorly 
they embrace the clitoris, forming the Prepuce of that organ. 

Dt;«cribe the other Parts comprised in the Vulva. The — 

Mens Veneris, — is the eminence in front of the pubes. It is formed of adi- 
pose tissue, and at puberty becomes covered with hair. 

Clitoris,^ — is situated beneath the anterior Fig. 93. 

commissure, its Clans only appearing as a 
small rounded tubercle between the anterior 
extremities of the labia minora. It is a 
diminutive penis in all but the urethra, hav- 
ing a body, two crura, a glans, prepuce, 
suspensory ligament and muscles, the erec- 
tores clitoridis. 

Bulbi Vestibuli,^ — are two oblong masses extending from the clitoris along 
the sides of the vestibule, and consisting of a venous plexus surrounded by 
a fibrous membrane. 

Pars Intermedia, — is a small venous plexus situated between the glans clito- 
ridis and the bulbi vestibuli. 

Vestibule, — is a triangular depression in front of the vaginal orifice, bounded 
laterally by the labia minora. 

Meatus Urinarius,'^ — situated in the vestibule, about an inch below the cli- 
toris, and close to the vaginal orifice. 

Orifice of the Vagina,'^ — is surrounded by the sphincter vaginae muscle, and 
in the virgin is sometimes partly closed by the hymen. 

Hymen, — a fold of mucous membrane situated across the lower part of the 
vaginal orifice, of various shapes, but usually semilunar, the concavity 
upwards. It is frequently absent in virgins, and after sexual intercourse its 
rupture and cicatrization give rise to small eminences alow^ \2afc \svvtsgsv ^ 
the vaginal oriBce, named the Caruncuke Myrtifornuu 




188 VISCERAL ANATOMY. 

Fourchett^^—z, small transverse fold just behind the posterior margin of the 
vaginal orifice. 

Fossa Navicularisy — the space between the fourchette and the posterior com- 
missure of the vulva. 

Glands of Barfholiney — one on each side of the vaginal orifice, their ducts 
opening on the inner sides of the labia minora. They are the analogues of 
Cowper*s glands in the male. 

THE VAGINA. 

Describe the Vagina. It is a curved canal extending from the vulva to 
the uterus, placed between the bladder and the rectum. Its length is about 4 
inches along its anterior wall, an inch longer posteriorly, and its walls are 
usually in contact with each other. It is very dilatable, especially at its upper 
part. 

Describe its Structure. The vaginal wall consists of a muscular coat 
externally, a layer of erectile tissue, and a mucous lining covered with squa- 
mous epithelium, and furnished with mucous glands and follicles. The — 

Columns 0/ the Vagina^ — are two longitudinal raphes situated along its 
mucous surface, connected by numerous transverse ridges, or Ruga, 

What arc the Relations of the Vagina ? They are — 
Anteriorly, — the urethra and the base of the bladder. 
Posteriorly, — the anterior wall of the rectum, and the recto-uterine fold of 

peritoneum which forms Douglas* cul-de-sac behind its upper fourth. 
Laterally, — are attached the broad ligaments of the uterus, the levatores ani 

muscles, and the recto- vesical fascia. 
Superiorly, — it is attached to the cervix uteri above the os, and higher on the 

posterior wall than anteriorly. 

THE UTERUS AND ITS APPENDAGES. 

Where is the Uterus situated ? In the pelvic cavity, between the bladder 
and the rectum, and above the vagina. 

Describe the Uterus. It is a hollow, pear-shaped, muscular organ, meas- 
uring about 3 inches long, 2 inches broad, and i inch thick, flattened from 
before backwards, placed base upwards, and forming an angle with the vagina, 
which partially receives its cervix. The — 

Fundus,^ — is broad, convex, having walls ^ inch thick, and is covered by 
peritoneum. 

JSody, — is about i^ inch long, walls yi ^i^c^ thick, flat anteriorly, convei 

posteriorly, concave laterally, and joined to the bladder by its lower ante' 



THE UTERUS AND ITS jLPFItNDAGES. IS9 

nor fourth. It is inToted by peritoneum posteriorly, and in front for its 
upper three- fourths, 

Cimix, or Neck, — is the lower constricted portion, at>ou[ 1^ inch long, 
walls y^ inch in thickness, and is embraced for Yt^o ^ iDCh by the upper 
extremity of the vagina. 

Orvity of Ihe Body,B — is small and triangular, flattened from before back- 
wards, about I J^ inch in length, and has two lateral Cotnua above, and 
a constricted orifice — the Os Internum Uteri — at its lower angle, opening 
into the cavity of the cervii. 

Cavity of Ihe Cervix, — is Spindle-shaped, about I yi inch long, and presents 
on its inner surface transverse folds of mucous memtrane proceeding from 
a longitudinal fold, giving an appearance named the Arbor Vit^e." 

Ot Uteri er Os TincK, — is A transverse orilice at the lower end of the 
cervical cavity, opening into the vagina, and having an anterior and a 
posterior lip. 




Enumerate tbe Ligaments of the UteruB. The proper I^amcnts of 
the uterus are 6 in nnml>er,— 2 Anterior, or Utero-visice-pubie, 2 Posterior, or 
UUro-reelo-sacral, and 2 Lateral, or Bread Ligaments, all composed of peri- 
toneum. The — 
Broad Ligamtnts, — pass from the aides of the uterus to the lateral walls 
of the pelvis, and form a septum across the pelvic cavity. They contain, 
between tbe two folds of peritoneum of which they are composed, the 
Fallopian tuties, the Ovaries, and tlie so-called Round Ligaments. 
What are the Round Ligatnenta of the Uterus ? They are two cords, 
composed of areolar and fibrous tissue, muscular fibres, vessels and nerves, 
extending one on each side.troni the lateral aspects of tbe fundus nleri, through 
the inguinal canals, to the labia majora, where they are lost. Each ligament 
lies, for a part of its course, between the two layers of the broid \\^toK:M,,i«J^ 
ii coveied by b process of peritoneum. \^ ¥\(. <^^ 
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Canal of Nuck^ — is the extension of the above-named process of perito- 
neum into the inguinal canal. It exists in the foetus, and is usually ob- 
literated in the adult. 

Describe the Uterine Structure. The uterine wall has 3 coats — perito- 
neal, muscular and mucous. Its — 

Peritoneal or Serous Coat, — invests the body of the organ, excepting on its 
lower anterior fourth. 

Muscular Coat, — constitutes the chief bulk of the uterus. It consists of 
bundles of unstriped muscular fibres, disposed in 3 layers interlaced 
together ; circular fibres predominating in the cervix, longitudinal fibres 
in the body of the organ. 

Mucous Coaty — is very thick, ^^ to ^ inch, and closely adherent to the 
muscular tissue, having no basement layer of connective tissue. It is 
covered with ciliated columnar epithelium, and studded with mucous 
follicles and glands, which are most numerous in the cervix. The latter, 
when distended by their own secretions, form sacs, which Naboth mistook 
for human ova, and hence were named the Ovules of Naboth. 

Enumerate the Uterine Vessels and Nerves. Its — 

Arteries, — are the Uterine, from the anterior trunk of the external iliac, anas- 
tomosing with twigs from the Ovarian — (spermatic branch of the abdominal 
aorta). 

Veinsy — accompany the arteries, and in the impregnated state become sinuses. 
They end in the uterine plexuses. 

Lymphatics, — ^those of the cervix end in the sacral and internal iliac glands, 
those of the fundus in the lumbar glands. 

Nerves, — are derived from the inferior hypogastric and ovarian plexuses, and 
from the 3d and 4th sacral nerves. 

D«scrib« the Fallopian Tubes or Oviducts. They are two tubes, 
each about 5 inches in length, and ^ inch in calibre, situated in the 
free margin of the broad ligament, and extending from the superior angles 
of the uterus^ outwards, to terminate in free, trumpet- shaped ends, the 
Fimbriated Extremities,^ surrounded by fringe-like processes, the Fimbrice, 
of which one or more are attached to the ovary of that side. Their structure 
is similar to that of the uterus, their mucous lining being continuous with 
the uterine mucous membrane and with the peritoneum. They open by 
one end into the uterus at its cornua, by the other end into the peritoneal 
cavity. 

"What are the Ovaries ? Two oval bodies,-'^ of whitish color, situated in 
the broad ligament, behind and below the Fallopian tubes, one on each side 
of the uterus, to which they are attached by the Ligaments of the Ovaries,^ 
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They each measure about i }^ inch by }^ by »^, and are invested by perito- 
neum, except posteriorly. 

Describe the Structure of the Ovaries. They are composed of a vas- 
cular stroma containing the Graafian Vesicles or Ovisacs, in various stages of 
development, and are surrounded by a dense fibrous coat, the Tunica Albu- 
ginea. 

Describe the Graafian Vesicles. They are the ovisacs containing the 
human ova, are very numerous (about 70,000 in each ovary), vary in diametei 
from -j^ to -^ inch, but after puberty a few are found of from ^ to ^ inch 01 
more. Each vesicle presents an — 

External Coat, — of fibro-vascular structure. 
Ovi-capsule^—ox internal coat. 

Membrana Granulosa, — a layer of nucleated cells, which at one point are 
heaped up around the ovum in a mature vesicle, forming the Discus Pro- 
ligerus. 
Fluid, — of transparent, albuminous character, containing the ovum in imma- 
ture vesicles. 

What is the Ovum ? It is a spherical mass of protoplasm, about ■^\^ 
inch in diameter when fully developed. It presents a — 

Vitelline Membrane, — also called the Zona Pellucida, — a colorless envelope, 

in which is contained the — 
Vitellus or K!'/>&,-rComposed of granules in a fluid substance, one of which 

is called the — 
Germinal Vesicle, — which contains a smaller body named the Ger^ninal 

Spot, measuring about the y^V? ^^ ^^ ^^^^ W diameter. 

What is the Corpus Luteum ? It is a puckered yellow spot in the sub- 
stance of the ovary, produced as a result of the rupture of a Graafian vesicle 
and the discharge of an ovum, probably by the fatty degeneration of the ex- 
tra vasated blood. The — 

True Corpus Luteum, — is that of pregnancy, and may increase in size^ not 

disappearing until full term. 
False Corpus Luteum, — occurs when impregnation has not taken place, and 
is absorbed in about three months. 

What is the Pampiniform Plexus ? A venous plexus near the ovary, 
formed by the veins of that organ. 

Enumerate the Arteries and Nerves of the Ovaries. Their — 
Arteries, — are the Ovarian (or Spermatic), from the aorta, which also supply 

the Fallopian tubes, anastomosing with the uterine arteries. 
Nerves, — are derived from the Spermatic plexus. 
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What Is the Parovarium? The Parovarium, or Organ of Rnsenmiilltr, 
is a group of tubules, situated in the broad ligament, between the ovary and 
the Fallopian lube, and converging to a large duct, the Duel of Garlnfr, 
which ramifies in the broad ligament, and descends along the side of the 
Uterus, It is thought to be a remnant of the Wolffian Body of fcetal life. 
(See "Reproduction," in Compekd of Physiology.) 

THE MAMMA. 



Deacribfl the Mammee. The breasts a 



'e two hemispherical ei 
situated one on each lalero- anterior aspect of 
the chest, eitending from the sternum lo the 
axilla, and from the 3d rib to the 7lh. Each 
breast contains the Mammnry Gland aai is 
surmounted by the Nipple, around the base of 
which is a zone of colored cutaneous tissue, 
the Areola, pink in virgins, darker in womeo 
who have borne children. In the male the 
:ntary organs, but capalile 
^ of development under special circumstances. 
Describe the Structure of the Mam- 
mary Gland. It is a compound conglomer- 
' ale gland, composed of 15 or 20 lobes and 
r ducts,' with a packing of areolar and 
adipose tissue, and enveloped bj' a fitirons 
capsule which forms septa between the lobes. 
Each lobe is made np of lobules,* and these 
agai 1 are formed by the aggregation of the 
A i»i or terminal vesicles, in which the milk 
IS secreted. The — 
Tuhuli Lactiferi er Tuiuli Galaiiop>iari,^—a.it the eicietory ducts of the 
lobes, one for each. They are formed by the junction of the ducts from 
each lobule, and converge towards the areola, beneath which ihej fonn 
Ampulla or dilatations, and thence, piercing the nipple, open on its sum- 
mit by separate orifices. 
What is the Circulus Venasus ? An anastomotic venous circle around 
ihe base of the nipple, from which larger veins run outwards and terminate in 
the axillary and internal mammary veins. 

Name the Arteries of the Mammse. They are derived from the Tho- 
racic Branches ol the axillary, the Intercoslals, and the Internal Mammaiy 
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THE ORGANS OF SENSE. 
THE SKIN AMD ITS APPENDAGES. 
Name Ibe Divisions of the Skin. It is divided inlo the — 
„ ., „ ., ( Supirficiat Epithelial \iLyeTS. 

Sfidtrmts, or Cslule, i „ , ,. .v - ^ i 

L n'if Mucosum, the [ugnieiitary layers. 

Papillary Layer,' neit below the rete, (Tom which 
it is separated bf a homc^neous basement 



membrane. 
Corium,d the deepest portion, 

What Structures lie in and beneath the Skin ? The 

StnsiHvt Papilla, containing the Tactilt Corpusilet in very sensitive parts,— 
in the-papillary layer of the Derma. 

CI ^i J r r- . ^„ . Vlothe Sub-cutaneous Cellular Tissue. 

Siiaciaus Glands* Fa! Ctlls.' i 

Duct! of the Swtat-glattds. \ 

Hair-foUiclts, — into which most of the seba- 
ceous ducts open. 
Ducti of Ihi Sebattous Glands, — occasionallj. 



I Perforate both the Denna 
I and (he Epidermis. 



lial 



Describe the Structure of the Epidermis. It is an unorganiied epitbe- 
atracturc, having no vessels or nerves. The cells of which it is composed 
agglutinated togelher 



nated arrangement, are flat and dry 
on the Eur&ce, round and softer in the 
central portion, columnar and softest 
in the deepest layers. The lowest 
and softest layers are named the — 
Rite Mucosum, — wbich is closely 
moulded upon the papillary layer 
of the derma, and contains pig- 
ment CElis, to which the color of 
the skin is due. 
Describe the Structure of the 
Derma. The true skin is a highly 
oi^anized, tough yet elajlic tissue, and 
senres to protect Ihe parts beneath, to 
perform the functions of excretion and 
absorption, and a< thechief sealof the 
senseoftouch. Itconustsoffibro-areo- 
lar tissue, vessels and nerves. The — 




194 VISCERAL ANATOMY. 

Papillary Layer ^ — situated next to the rete mucosum,is covered with minute 
conical elevations (papillae), y^ inch high ^J^ inch in diameter at their 
base, very numerous and arranged in parallel curved lines wherever sen- 
sibility is greatest. Each papilla contains a capillary loop or plexus, the 
termination of one or more sensory nerves, — and in highly sensitive parts, 
an oval shaped body, the Tactile Corpuscle. 

Coriutn^ — the lower layer of the derma, is composed chiefly of interlacing 
bundles of white fibrous tissue, in which are mingled some yellow elastic 
fibres, also plain muscular fibres wherever hairs are found, — and lym- 
phatic vessels, blood-vessels and nerves, in plexiform arrangement. 

Describe the Nails. They are flat, homy structures, a modification of 
the epidermis, molded upon the derma at the dorsal surface of the terminal 
phalanges of both fingers and toes. Each nail is convex on its -outward 
surface, and is imbedded by its Root into a fold of the skin. Its — 

Matrix^ — is that portion of the derma directly beneath the nail. It is 

covered with highly vascular papillae. The — 
Lunula, — is a white crescentic portion of the nail nearest to its root, pro- 
duced by the diminution in number and size of the papillae beneath. 

What are the Hairs ? They are also a modified form of the epidermis, 
found over nearly the whole surface of the body, much varied in size and 
color. Each hair consists of a Root and a Shaft. The — 

Rootf — is lodged in an involution of the epidermis called the Hair -follicle ^ 

which sometimes extends into the subcutaneous cellular tissue. The root 

rests on a vascular papilla at the bottom or Bulb of the follicle, which 

supplies it with the material for its growth. 
Shaft, — is the projecting portion of the hair. It consists of a medulla in 

the centre, next a fibrous portion, externally a cortex of thin, flat scales. 

The finest hairs have no medulla. 
Point, — consists of the fibrous portion and the cortex, the medulla being 

wanting. 

Where are the Sebaceous Glands most abundant ? In the scalp, the 
face, around the anus, and the apertures of the nose, mouth and external ear. 
The largest are the — 

Meibomian Glands, — situated in the eyelids (see Fig. 104). 

Describe the Sebaceous Glands. They are small, glandular bodies 
situated in the corium or in the subcutaneous cellular tissue over most of the 
body, but not in that of the palmar surface of the hands nor on the plantar 
surface of the feet. Each gland consists of a single sacculated duct, usually 
opening into a hair follicle, but sometimes ending on the surface of the in' 
tegument 
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Describe the Sweat-glands. Each gland consists of a single convoluted 
tube, situated usually in the subcutaneous cellular tissue, and opening on the 
surface of the integument by a spiral duct which pierces the derma and the 
epidermis. It is formed of two coats, an external fibro-cellular, which is con- 
tinuous with the corium, and an epithelial lining, continuous with the epidermis. 

State the probable number of Sweat-glands and their Evaporating 
area. They are estimated as varying, in different parts of the integument, 
from 417 to 2800 to the square inch, giving for the whole body a total of 
nearly two millions and a half, representing an evaporating surface of about 8 
square inches. 

ORGANS OF TASTE. 

What are the special Organs of Taste ? The Tasiebudsy small, flask- 
shaped^bodies, each about -^^-^ inch long, situated in the fungiform and cir- 
cumvallate papillae of the tongue. The seat of the sense of taste lies, how- 
ever, in the mucous membrane covering the dorsum of the tongue, the upper 
portion of the pharynx, the soft palate and the fauces. 

Name the special Nerves of Taste in the Tongue. The — 

Chorda Tympani Branch of the Facial^ — for its anterior two-thirds; perceiv- 
ing saline, acid and styptic qualities (Flint). 

Lingual Branch of the Glosso-pharyngeal, — for its posterior third ; apprecia- 
ting alkaline, metallic, sweet and bitter tastes (Flint). 

What is Sapolini's view of the Chorda Tjrmpani Nerve ? From re- 
peated dissections, Dr. Sapolini, of Milan, believes the chorda tympani to be a 
separate cranial nerve, having its proximal end in the so-called intermediary 
nerve of Wrisberg, originating in the floor of the 4th ventricle, and termina- 
ting in a dense plexus with the lingual branch of the 5th nerve, in the mus- 
cles of the tongue. He further concludes that the chorda tympani is the nerve 
governing the movements of the tongue in speech, and that the nerves of taste 
are the Lingual Branches of the 5th and 9th nerves. 

THE NOSE. 

[For an osteological description of the Nasal Fossae and Septum, see page 31.] 

Where is the Organ of Smell situated ? In the mucous lining of the 
upper portion of the nasal fossae, which is the seat of distribution of the ter- 
minal filaments^ of the Olfactory Nerve,d the special nerve of the sense of 
smell. 

What is the Schneiderian Membrane ? The Schneiderian or Pituitary 
Membrane is the mucous membrane of the nasal fossae. It is continuous with 
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the mucous lining of Che phaiyoK, Eustachian tube, tympanum snd mattdd 
cells ; also wilh tha.t of the &antal,<> ethmoidal and sphenoidal sinuses,' the 
antrum, nasal duct, and the conjunctiva. It is covered with calumnar epithe- 
liom, ciliated ihrooghout most of ils entent, provided with mucous glands, and in 
r,^ ^^_ iW deeper layer with the— 

Olfactory Cells ofSchuUst, 
— spindle - shaped, epi- 
thelial stmciares grouped 
aromid and between the 
columnar epithelial cells, 
and joined tcf^her bj 
their anastomosing pro- 

cate plexus on which the 
terminal iibiea of the ol- 
factory nerve are sup- 
posed to be distributed. 

Name the Arteries of the Nose. They ate the^ 
Lattralis Naii, — branch of the facial, to the ahe of the nose. 
Nasal of the Septum. — from the superior coronary artery, to the septum. 
Nasal, — branches of the ophthalmic and infra orlatal, to the dorsam and sides 

of the nose. 

Name the Arteries of the Nasal Fossa. They are the— 
Anterior and Posterior Ethmoidal,— bom the ophthalmic. 
Spkeno-palatine, — branch of Che internal maxillary. 
Alveolar, — branch of the internal maxillary, Co the antrum. 

What Nerves supply the Nose ? Branches from the facdal, iufnu 
orbital and infra-trochlear, and a filament from the nasal branch of the 
ophthalmic nerve. 

What Nerves Supply the Nasal Fosste ? They are the — 
Olfa/tory or rst Cranial,' — over the upper third of the septum nasi, and over 

the superior and middle turbinated bones. 
Nasal Branch of the Ophthalmic,i—\a the septnm and outer walls. 
Anterior Dintal Braneh of the Superior Maxillary, j'^io the inferior meatos 

of tbe nose and the inferior turbinated bone. 
Spheno palatine GattgUim, —seniii branches to the Septum and the supenM 

turbinated bone, — the Superior Natal Br. to the same parts, — the Naif- 
^//rJiai to the middle of the septum, — and the Anterior PalaHnt to the 
middle aad lower (urWnated bones. 
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THE EYE. 

[For an osteological description of the Orbit, see page 29.] 

What is the Visual Apparatus ? It comprises the eyeballs and their 
appendages, which collect the luminous impressions, — and the optic nerves, 
which convey these impressions to the brain. 

Describe the Eyeball. It is a spherical organ, situated in the anterior 
part of the orbital cavity, on a cushion of connective tissue and fat, where it is 
retained by its muscles, the optic nerve, the conjunctiva, etc., and protected in 
front by the eyelids and eyebrows. Projecting from its anterior surface is the 
segment of a smaller, transparent sphere, the G>mea. The eyeball has the 
following — 
Diameters^ — Antero-posterior, about .95 inch, — ^Transverse, .92 inch, — 

Vertical, .90 inch, — in the adult. 
Anterior Pole, — is the geometric centre of the cornea. 
Posterior Polet — is the geometric centre of the fundus. 
Optic AxiSf — is an imaginary straight line connecting the poles. 
Visual Axisy — an imaginary straight line from the yellow spot to the object, 
through the nodal point. It cuts the cornea above the optic axis, at an 
angle therewith of 3° to 7°, the Visual Angle, 
Nodal Pointy — ^the centre of curvature of the refracting surfaces. 
Equatorial Plane^ — an imaginary plane through the centre of the eyeball, 
perpendicular to the axis, dividing the ball or globe into the anterior and 
posterior hemispheres. The Equator is the line where this plane cuts the 
surface of the globe. » 

Meridional Planes^ — are imaginary planes coinciding with the axis of the 
eyeball. Meridians are the lines where these planes intersect the surface 
of the globe. 

Describe the Tunica Vaginalis Oculi. It is a fibrous capsule, sur- 
rounding the eyeball and the intra-orbital portion of the optic nerve ; arising 
from the optic foramen and being lost anteriorly on the sclerotic. It consists 
of two layers (parietal and visceral) enclosing a lymph-space which communi- 
cates with the lymph-space between the sclerotic and choroid coats. The 
tendons of the ocular muscles pierce it. The — 

Capsule of Bonnet , — is the portion of tunica vaginalis posterior to the point 
where the tendons pass through it. This part is loosely attached to the 
eyeball, which rotates in it. 
Capsule of Tenon, — is the portion of the tunica vaginalis anterior to the 
passage of the tendons. [The whole capsule or T\imc.^N^:QSNaS>&\^\»^ 
many anatomists named the Capsule oi TexiOTi.'\ 




VUttetts,^ '—ia the posterioi 



Name the Tunics of the Eyeball 

They number 3, and are named as fol 
lows: the— 

ScUretic* and Cornea,^ — Ihe exter- 
nal and protective tunic. 
Uvtal Tract, — or vascalar tnnic, 
comprising the Choroid,* Ciliary 
body and the Iris,' within which 

3 Sitina,^^ — the innermost, nervous 

Name the Humors of the Eyeball, 
They also number 3, as follows ;— 

Aqutoui,^ — in the anterior ' and 

middle ' chambers. 
Crystalline, — forming the crystal- 
line lens." 
chamber of the eyeball. 

The Sclerotic ahd Cobnea. 
Describe the Sclerotic. The Sclerotic or hard coat is Ihe posterior live- 
^Mhs of the external tunic of the eyeball, the anterior one-sixth being the 
Cornea.. Externally it is of a. white color, covered anteriorly by Ihe eonjunc- 
tival mucous membrane, posteriorly being continuous wilh the sheath of the 
optic nerve. Internally its color is brown, and its surface marked by grooves 
for the ciliary nerves. The optic nerve pierces it posteriorly, also the long and 
short ciliary arteries, posterior ciliary veins and short ciliary nerves. In the 
equatorial region it is pierced obliquely by the venae vorticosie, and around the 
corneal border by the anterior ciliary arteries and veins. It is composed of 
connective tissue with elastic fibres, intermixed with pigment cells, and cells 
resembling the corneal corpuscles. It presents for consideration the followii^ 

Thickness, — ^ inch posteriorly, ^ inch anteriorly. 

Lamina Fusca, — a layer of very fine coimective tissue, connecting the 

sclerotic wilh Ihe outer surface of the choroid. 
Lamina Criiosa, — Ihe posterior perforated portion of the sclerotic, which 

at Ibis point is a thin, cribriform lamina. Its largest Opening transmits 

the arteria centralis retinae, and is named the Porus Opticus, or Optic 

Canal. 
Jimf-e^ii/Knr/hiai Tissui, — connects the conjunctiva with the outer surface 
of the sclerotic. 
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Sulcus^ — a slight circular depression around the junction of the sclerotic 
with the cornea. 

Arteries t — from the Ciliary, are few and in a coarse net- work, uniting at 
wide intervals, but forming, however, the — 

Posterior Vascular Zone, or Zone of Zinn, — an arterial zone around the 
optic nerve entrance, formed by twigs of the short ciliary going to the 
optic nerve to anastomose with branches of the central artery of the retina, 
forming the only connection between the ciliary and retinal systems. 

Anterior Vascular Zone^ — around the cornea, formed by sub- conjunctival 
branches of anterior ciliary vessels. 

NerveSi — ^none have been yet found in the sclerotic. 

What is the Cornea ? The Cornea, or homy body, is the anterior trans- 
parent projecting portion of the external tunic of the eyeball, forming about 
one-sixth thereof. It is set into the sclerotic as a watch-crystal into its case, is 
of ellipsoidal base, the transverse diameter being the longest, and slightly 
more convex vertically than horizontally. Its — 

Thicknessy — is -^ inch at centre, ^^ inch at periphery. 
Index of Refraction^ — 1-342. 

Vessels^ — none, except the peripheral zone, ^ inch wide, formed of capil- 
lary loops from Episcleral branches of the anterior ciliary, which termi- 
nate at its circumference ; so that it is practically a non-vascular structure. 
Nerves^ — are numerous ; 20 or 30 twigs from the Ciliary nerves form an 
intricate plexus throughout its laminated substance. 

Describe the Structure of the Cornea. It consists of five layers, — cen- 
trally the true corneal tissue, having in front an anterior elastic lamina and the 
conjunctival epithelium ; behind, a posterior elastic lamina and the epithelial 
lining of the aqueous chamber. The — 

Layer of Conjunctival Epithelium ^^ inch thick, consists of two or three 

layers of transparent nucleated cells. 
Anterior Elastic Lamina, also named the Anterior Limiting Layer, the 
Membrane of Bowman or Membrane of Reichert, — is ^^j^T *^ ^iAttt vc\c^\. 
thick, a firm, elastic and transparent homogeneous membrane, consisting 
of closely-interwoven fibrils, similar to those in the corneal tissue proper. 
True Corneal Tissue, — ^^ inch thick, a transparent, fibrous structure, formed 
of five connective-tissue fibrillae, united in bundles, and these in laminae, 
between which is a semi-fluid cement, filled with Corneal Corpuscles and 
wandering cells. 
Posterior Elastic Lamina, Membrane of Descemet, or Demours, — is, like 
the anterior elastic lamina, a structureless basement mevcv\ix«cvt^<2k\ ^'»5ix^'asi& 
thinness, resisting tht action of water^ alcoVioV ot QLCAdi^% NtvjXstsN^^'*^'*-- 
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ceedingly elastic, and curls up inwardly upon itself, when detached from 
the true cornea. At the corneal margin it breaks up into fibres, which are 
continuous with the ligamentum peclinatum of the iris. 
Posterior Epithelial Layer^ — a single layer of flattened, polygonal, trans- 
parent, nucleated cells, forming the endothelium of the membrane of 
Descemet or Demours, and the epithelial lining of the aqueous chamber. 

The Uveal Tract. 

Describe the Choroid. It is the posterior portion of the middle tunic of 
the eyeball, yj^ to ^\^ inch thick, and extends from the optic nerve entrance 
to the ora serrata, a little in front of the equator. It is highly vascular, of 
dark- brown color, connected to the sclerotic by the Lamina Fusca, terminates 
anteriorly in the Ciliary Processes t and is composed of four layers, as follows : — 
Tunica Vasculosa, — externally, consists of the venae vorticosse and the 

larger arterial branches. 
Membrana Puyschiana, or Chorio-capillaris^ the middle layer— consists of 

a fine capillary plexus, formed by the short ciliary vessels. 
Limiting Membrane^ — a structureless hyaline membrane, covering the inner 

surface of the capillary layer. 
Pigmentary Layer , internally, — a single layer of hexagonal nucleated cells, 
loaded with pigment of a brown-black color, which is absent in albinos, 
and of slight amount in blondes. [G)nsidered by many anatomists the 
loth layer of the retina.] 
Arteries of the Choroid ^ — are the short posterior ciliary, and recurrent branches 

from the long posterior and anterior ciliary. (See p. 105.) 
VeinSf^ — unite into 4 or 6 Venae Vorticosae,* which pass out through the 

sclerotic near its equator. 
Nervesy^ — derived from 3d, 5th, and sympathetic, through the long and short 
ciliary nerves. (See p. 137O 

What are the Ciliary Processes ? They are 70 or 80 folds, formed by 
the anterior prolongation of the middle and internal layers of the choroid on 
the inner surface of the ciliary muscle, being received into corresponding folds 
on the suspensory ligament of the lens. They are about ^ inch in length, 
and form a curtain-like expansion behind the iris. 

Describe the Ciliary Body.* It is the portion of the uveal tract between 
the choroid and the iris,® and consists of ciliary muscle covered by choroidal 
stroma and the ciliary processes. The — 

Ciliary Muscle or Muscle of Bowman^ — ^is a ring of involuntary muscular 
ffbres, supplied by the 3d nerve ; is thickest anteriorly, thin posteriorly. 

Its fibres arise from the comeo-sclerotlc }uncl\oii, and 1^^ bajckwards to 
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be attached tn (he choroid in frrmt ofthe retina. Consists of meridionst fibres 
dra.wing the choroid focwards, and circular filjres wbich xelax the WDula 
and permit the lens to become more convex, from ilG own elasticity. 

Annular MuscU ef MalUr, — consists of Beparate circolar bundles at the 
anterior internal angle of the ciliniy Ixnl)". 

Circuliu Arteriosus Majar and .^«or,— are arterial circles on ihe ciliary 
muscle, formed by branches of the lung posterior ciliary and anterior 

What is the Iris ■ ? It is a perforated curtain, suspended in the at|Oeous 
humor behind the cornea and iu front of the lens, and is the anterior portion 
of the middle tunic of the eyeball, being continuous with the ciliary muscle 
and the choroid coat. It is about \ inch wide, yj^s 'i"^'' thick, and is com- 




posed of radiating and circular muscular fibres, a (ibroas stroma and jngment 
cells, covered by a layer of irregular celb continuous with those of the 
t.rane of Dcscemet. The— 
Pupil, — is (he central opeoiog in the iris, situaleil a little to the nasal aide 

of the centre, diameter -^Vi\ inch. 
Ligamtnlum Ftctinatum tridls, or Dollinger's band, — is the suspensory 
ligament of the iris, connecting its ciliary mai^n with the Corneo- sclerotic 
janction. It is formed of strong fibrous prolongations from the membrane 
of Descemet and the posterior surface of the cornea. 
Fontana's Spacfs, — are spaces between the prolongations which form the 
ligaroentum pectinatum. In some animals, as At oi^toe^ Vbto, w.^i™ 



f 
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Uvea^ or Tapetum^ — a layer of purple pigment -cells on the posterior surface 
of the iris, continuous with the pigment layer of the ciliary processes. 

Sphincter Pupilla^ — a layer of circular muscular fibres around the pupillary 
margin, supplied by the 3d nerve. 

dilator PupillcBy — radiating muscular fibres from the pupillary margin toward 
\e ciliary border, supplied by fibres of the sympathetic, from the ciliary 
ganglion. [See p. 137.] 

Membrana Pupillaris, — a vascular membrane which covers the pupil in 
the fcelus, disappearing about the eighth month, — occasionally permanent. 
It is nourished by the Hyaloid Artery ^ through the Canal of Stilling (de- 
scribed under the Vitreous Humor). 

Arteries^ — are derived from the long and anterior Ciliary, forming the Cir- 
cuius Major Iridis at the ciliary border, and the Circulus Arteriosus 
Iridis Minor near the pupillary margin. 

VeinSj — empty into those of the ciliary processes and the anterior ciliary veins 

Sinus Circularis Iridis, Canal of Schlemnty or Canal of Fontana, — is 2 
minute canal at the internal corneo-sclerotic junction, extending arounc 
the circumference of the attached border of the iris. It is lined by endo 
thelium and encloses a venous plexus, receiving veins from the sclerotic 
and the ciliary plexus. It communicates with the chamber of the aqueous 
humor and with the anterior ciliary veins. 

Nerves of the Iris, — are derived from the 3d, 5th and the sympathetic, 

through the long and short ciliary nerves. The 3d supplies the circular 

fibres, the sympathetic the radiating ones, the 5th being nerves of common 

sensation. 

The Retina. 

What is the Retina ? It is the innermost or nervous tunic of the eye, — 
a delicate, grayish, transparent membrane, about -^^ of an inch thick at the 
fundus, ^J^ inch at the anterior margin. It is formed by a membranous ex- 
pansion of the optic nerve elements, and extends from the termination of that 
nerve nearly as far forwards as the ciliary processes, terminating in a ja£^;ed 
margin, the Ora Serrata, though its fibrous stroma is continued as the Pars 
Ciliaris Retince over the ciliary body. The Retina presents for examination 
the following points, viz., the — 
Macula Lutea, or Yellow Spot, — situated on the retina, exactly in the visuai 
axis ; is an elevated oval spot where vision iii very acute, the retina being 
very thin and full of nerve elements closely packed together at the ex- 
pense of its connective tissue. No rods, no nerve-fibre layer here, but 
■ne cones and ganglion-cells are very numerous. 
Fi>v^a Centralis, — a depression at the centre of the macula lutea, y^ to ^ 
inch in diameter, in which the sense of visk>n U most acute. 
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Optic Disc or Papilla, — the point where the optic nerve enters, the central 
artery of the retina piercing its centre. It lies about -^ inch internal to 
and jlj inch below the poslerioc pole of the eye, and is often called (he 
Blind Spot, bring the only part of the fundos ocnli from which the power 
of vision is absent. 

Part Ciliaris Retina, — the part of the retinal stroma which is prolonged 
over the ciliary body. It is destitute of nerve-elements, 

Artirics of the Relitia, — arise from the Arteria Centralis Retina {br. of the 
ophthalmic), just behind the optic disc; run chiefly upwards and down- 
wards, accompanied by veins, to terminate in capillary network. No 
vessels exist in the fovea centralis, and only the linest capillaries in the 
macula tutea. 

DesciibetheStructureofthe Retina. It 
is composed of nervous elements, blood-vessels, 
and modiiied connective ^ssue resembling the 
neuroglia of the brain, arranged in 9 or lo 
layers, from within outwards, as follows, viz. — 

Membrana Ltmitans Interna, — a perfectly 
transparent membrane, made up of the 
retinal connective tissue, and lining the 
mner surface of the retina (shown in the 
cut by the lowest line). i 

Optic Nerot /i*r-«,'— composed of the ter- 
minal fibres of the optic nerve radiating 
from the papilla in all directions. They 
consist of Ibe axis-cylinder only. 

Ganglionic Layer, '^^a, very Ihio layer of 
large ganglion Cells, having large nuclei 
and nucleoli, with branching processes to 
the optic nerve fibres of next layer. j 

Internal Molecular Layer,* — fine granules 
intersected by finest nerve iittres and con- 
nective tissue elements. 

Internal Granular Layer,* — smaU, round 
cells with large nuclei, their processes 
uniting with the ganglion cells. ' 

External Molecular Layer,^ — a very thin 
layer of fine granules and nerve-Sbrillse. 

External Granular Layer," — consists of 
ellipsoid cells, forming a nucleated en- 
largemfal of Jacob's membrane. ' 
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External Limiiing Membrane^ — a membranous expansion of radial con. 

nective tissue, perforated by foramina (shown in the cut by a line between 

« and f). 
Rods and Cones y or Jacob'' s Membrane ^^^ — the perceptive layer of the retina, 

composed of rods and cones closely packed together, like palisades, the 

termini, probably, of the optic nerve fibres. 
[A tenth layer is described by some anatomists, the pigmentary layer of the 

choroid.' See ante^ p. 200.] 

Name the Essential Elements of the Retinal Structure. 
Principal Elements, are three, as follows, viz. — 

Nerve fibres^ — ^which in the molecular layers break up into very delicate 
plexuses. In their course are found — 

Nerve-cells f — ordinary bipolar or multipolar, and modified ones, the so-called 
granular layers of the retina. 

Terminal Organs^ — ^the rods and cones of Jacob. 
Subordinate Elements, are two, the — 

Modified Connective Tissue ^ — of spongy nature. 

Vessels^ — blood-vessels and lymphatics. 

The Humors. 

What is the Aqueous Humor ? It is a clear, alkaline, serous fluid, com- 
posed of water 96.7, albumen o.i, chloride of sodium and extractive matters 
3.2, weighing 4 to 5 grains, and filling the anterior and posterior aqueous 
chambers, which communicate with each other when the pupil is dilated 
sufficiently to remove the pupillary margin of the iris from the surface of the 
lens. The — 

Anterior Chamber of the Aqueous Humor, — has the cornea in front and the 

iris behind. 
Posterior Chamber of the Aqueous Humor , — has the iris in front, the lens, 
zonula and ciliary body behind. [The existence of any such space is 
denied by many authorities.] 

Describe the Crystalline Lens. It is a bi- convex, elastic, transparent 
body, enclosed in a capsule, held in place by a suspensory ligament, and situ- 
ated between the posterior aqueous chamber and the chamber of the vitreous 
humor, immediately behind the pupil. Its posterior surface is the most convex, 
and rests in the Hyaloid Fossa of the vitreous. Its — 

Dimensions and Weighty — diameter, about y% inch, — axis about \ inch,— 
weight, 4 to 4^ grains, — index of refraction, 1.44. 

Ch^asi/i^n, — w&Xtr 60, soluble albuminous matter 35, insoluble albuminous 

matter 2,$, fat and choiesterine 2 per cent. 
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Capsuhy — x& transparent, elastic, -^^^ inch thick anteriorly, -^^^ inch pos- 
teriorly ; has a layer of flat cells between its anterior portion and the lens, 
which, after death, break down into a fluid, the Liquor Morgagni, 

Zonula of Zinn, or Suspensory Ligament^ — connects the capsule with the 
ciliary body. It is formed by a splitting of the 
hyaloid membrane into two layers, one going 
in front of the lens, the other behind. It is 
shown exaggerated in the cut. 

Canal of Petit y — is a triangular space around the 
circumference of the lens, formed by the sepa- 
ration of the two portions of the suspensory 
ligament (shown inflated in the cut). 

Processus Zonula,, — are small radiating folds on 
the anterior surface of the suspensory ligament, which are received be- 
tween the ciliary processes. 

Describe the Structure of the Crsrstalline Lens. It consists of flattened 
hexagonal fibres, united laterally into lamella, by serrated edges, and curving 
around the borders of the organ. Its centre or Nucleus is unstratified, and 
denser than the surrounding portion or Cortex, It is unorganized, having no 
vessels or nerves, but receives its nutriment by imbibition from the uveal tract, 
and possibly from the other humors of the eye. 

What is the Vitreous Humor ? The Vitreous Humor or Hyaloid Body 
is an apparently structureless substance, of gelatinous consistence, consisting 
of water with a little albumen and salts, and containing cells, nuclei, and con- 
nective-tissue filaments. It has no vessels or nerves, and is situated in the 
posterior chamber of the eye, behind the lens, which it supports, as also the 
retina. The — 

Canal of Stilling^ Canal of Cloquet^ or Hyaloid Canal, — ^traverses the vit- 
reous humor antero-posteriorly, bein§ the channel for the transmission in 
the foetus of the Hyaloid Artery to the membrana pupillaris. [See ante, 
p. 202.] 
Hyaloid Fossa, — a depression on the anterior surface of the vitreous, receiv- 
ing the posterior convexity of the lens. 

What is the Hyaloid Membrane ? It is a delicate capsule investing the 

vitreous, and supposed to send delicate septa into the substance of that humor. It 

divides anteriorly into two layers, which enclose the Canal of Petit and the Lens, 

forming the suspensory ligament of the latter, or Zoaula of Zinn. [See above.] 

The foregoing is the view of most anatomists, but some assert that this 

membrane is identical with the internal limiting mecabt^Tv^ <2kS. >icv^ -t^*ocsa-v 

txtendmg only to the era serrata. \Hei!Xe,\vj;i.xio^, t\R.I\ 
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ethers admit a hyaloid membnuie saiTouDdiiig the vitreous, but deny that 

it splits to enclose the lens, and assign bat one layer to the suspensory 

ligament, namely, that in front of the Canal of Petit. [Gray, etc.] 
DetCTibe the Muscles of tbe Eyeball. They nombet 6, of which 4 are 
Recti and 2 Oblique, as follows : — 
Rictut Sufirior,^ — from the upper margin of the optic foramen and the 

■heath of the oplic nerve, — into the sclerotic coat. Action, [u rotate the 

eyeball npwarda. Nerve, 3d cranial. 
Rectus Inferior, ^^bom the ligament of Zinn,— into the sclerotic coal. 

Action, rotates the eyeball downwards. Nerve, 3d cranial, 
Pectus Internus,* — from the ligament of Zinn, — into the sclerotic coal. 

Action, rotates the eyeball inwards. Nerve, 3d cranial. 
Rectus Exttmus,^ — by two heads, the npper from the outer margin of the 

optic foramen, tbe lower from the ligament of Zinn and a bony process 




at lower mai^Q of the sphenoidal tissure,— into the sclerotic coat.'* 
Action, to rotate the eyeball outwards. Nerve, 6th cranial, or abducens. 
Between the two heads of the e*ternal rectus pass the 3d, nasal branch 
of the 5lh, and the 6th cranial nerves, and the ophthalmic vein. 

ObUquus Suftrior,'' — from about a line above the inner margin of the Optic 
foramen, its tendon passing through a " pulley " " near the internal an> 
gular process of the fronlal bone and thence beneath the rectus superior, 
— into the sclerotic coat, at right angles* to the insertion of the rectus 
superior. Action, to rotate the eyeball on its aniero- posterior axis. 
Nerve, 4th cranial, or pathelicus. 

Obliquus Inferior,' — from the orbital plate of the superior maxillary, — 
into the sclerotic coat below the insertion of the external rectus and at 
Tifrht angles theret ^. Action,to rotate tbe eye on its antero-postenoi axis. 
AirTv, 3d cranial. 
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Vessels and Nerves of the Eye. 

What Nerves supply the Muscles of the Eye ? The — 

3d Cranial^ or Motor Ocuii, — supplies the superior, inferior and internal recti, 

and the inferior oblique muscles. 
4th Cranial^ or Trochlear^ — supplies the superior oblique muscle. 
6th Cranialy or Abducens, — supplies the external rectus. 

Describe the Arteries of the Eye. The Eye is supplied by the Oph- 
thalmic and Anterior Cerebral branches of the internal carotid artery, and 
the Infra-orbital branch of the internal maxillary (from the external carotid). 
The— 

Ophthalmic, — arises from the cavernous portion of the Internal Carotid, and 
enters the optic foramen, giving off the following- named branches : — 

Lachrymal^ — to the lachrymal gland, the upper eyelid, and the conjunctiva, 
anastomosing with the palpebral arteries. 

Supra- orbital i — supplies the superior rectus and levator palpebrse muscles, 
the forehead and pericranial tissues. 

Anterior and Posterior Ethmoidal, — to the dura mater, the nose, the ante- 
rior ethmoidal cells, and the frontal sinus. 

Palpebral, — superior and inferior, — to the eyelids. 

Frontal, — to the tissues of the forehead. 

Nasal, — to the lachrymal sac, and the nose. 

Short Ciliary^ 12 or 75, — pierce the sclerotic at the lamina cribosa, supply- 
ing the choroid and the ciliary processes. 

Long Ciliary y 2, — pierce the sclerotic, and pass forwards between it and the 
choroid, to supply the iris, forming two arterial circles thereon, the Cir- 
culus Major Iridis at the ciliary border, and the Circulus Arteriosus Iridis 
Minor near tlie pupillary margin. 

Anterior Ciliary, — arise from the muscular branches, pierce the sclerotic, 
and join the great arterial circle of the iris. 

Arteria Centralis Retime^ — pierces the optic nerve obliquely, and is dis- 
tributed to the retina. 

Muscular Branches^ 2, — superior and inferior, supply the muscles of the 
eyeball. 
Anterior Cerebral, branch of the Internal Carotid, — ^sends nutrient capil- 
laries to the optic nerve. 
Infra-orbital, branch of the Internal Maxillary artery, — sends branches to the 
inferior rectus and inferior oblique muscles, and to the lachrjmial gland. 

Name the Principal Lymph-spaces of the Eyeball. The — 
Canal of Schlemm, — around the circumference of the iris. 
Peri- choroidal Space, — between the chotovd axi!^^^ «\««>afc. 
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^aet of Tenon, — between tbe globe and its capsule. 
Vagmal Spates, — between the theatlis of the optic nerve. 

What Veins haa the Eye ? It has two main trunks, the Superior and 
Inferior Ophthalmic Veins, which empty into the cavernous sinus, after col- 
lecting the blood from the smaller venous channels through the Venn Votti- 
CBse of the choroid. The veins of the eye anastomose freely with the fadal 
veins, thus permitting the escape of venous blood in either direction. 

DeBcribe the Nerves of the Eye, They are the — 

Nerve of Special Senie,—\\<& Optic, or zd Cranial nerve. 

Motor Nerves, — the jd, 4th, 6th, filaments of the 5th, and some fibres from 

the sjrmpalhetic. 
Sensory Nerve, — the Ophthalmic Diviaon of the 51h, giving off the — 

Lachrymal, — to the lachrymal gland, the conjunctiva, and the int^ument 
of the upper eyelid. 

/ Ganglionic. 
Frontal, { Supratrochlear. jVaja/. J Long Ciliary. 

I Supra-orbital. I Infia-trochlear. 




{^pathetic Branches, — arise from t!ie medulla, cilio-spinal region, cavernous 
and carotid plexuses, and join the 3d, 4th, 5th, and 6(h nerves, sending 
Slaments to the dilator iibres of the iris, to the muscles of the orbit and lidl, 
to tbe ciliary ^uiglion, and to the walls of ttie tAenu, 
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Short Ciliary f — some 20 in number, arise from the Ciliary Ganglion [See ante, 

page I37]> pierce the sclerotic and go to the ciliary muscle, choroid, iris, 

cornea, and to the sheath of the optic nerve. 
Ascending, — from MeckePs ganglion [See ante, page 137], enter the orbit by 

the spheno- maxillary fissure, going to the optic nerve, the 6th nerve, and the 

ciliary ganglion. 

Describe the formation and course of the Optic Tract. The fibres 
which form the optic tract have their deep origin in the optic thalamus, corpora 
geniculata, and the anterior corpora quadrigemina. The tract winds around the 
cms cerebri as a flattened band, receiving from the cms a few fibres of attach- 
ment, and also fibres from the lamina cinerea and the tuber cinereum. In 
fi-ont of the latter body the two tracts join to form the Optic Commissure or 
Chiasm, [See * on Fig. 61, page 130.] 

What is the arrangement of the Fibres in the Optic Commissure ? 
As generally described, the fibres undergo a partial decussation, as follows, 
viz., the — 

Decussating Fibres, — are the most numerous. They lie in the centre of the 
commissure, and pass across to the opposite side, connecting the retina of 
each eye with the opposite cerebral hemisphere. 
Longitudinal Fibres, — are the external fibres in the optic tracts, passing 
into the optic nerve of the same side, connecting each retina with the 
cerebral hemisphere of its own side. 
Inter- cerebral Fibres, — situated posteriorly in the commissure, passing from 

one optic tract to the other. 
Inter-retinal Fibres, — lie anteriorly in the commissure, passing from one 
optic nerve to the other, and connecting the retina of one eye with that 
of the other. 
Describe the Optic Nerve. The Optic Nerve proper is the 2d cranial 
nerve, arises from the optic commissure, passes into the orbit by the optic fora- 
men in company with the ophthalmic artery, is pierced by the central artery 
of the retina, and enters the eyeball posteriorly ^ inch inwardly from its axis, 
piercing the sclerotic and choroid coats, and finally expanding in the retina. 
It is surrounded by a tubular process of dura mater, which as the nerve enters 
the orbit, subdivides to form both the sheath of the nerve and the periosteum 

of the orbit. 

Appendages of The Eye. 

What are the Tutamina Oculi ? They are the appendages of the eye, 

including the — 

Eyebrows, or Supercilia. Lachrymal Glandy and Ducts. 

Eyelids, or Palpebrge. Lachrymal Sac, 

Conjunctiva, or lining membrane. Nasal Duct. 
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What are the Eyebrows ? They ate arched elevations of the integu- 
ment over the supra-orbital arches, are covered with a row of short hairs, 
and are drawo downwards and inwards by the Corrugalor Suptrcilii muscle. 
[&f page 68.] 

Describe the Eyelids. The Patpebr^, or Eyelids, ate two Ihin, movable 
folds, placed in front of Ihe eye, for ils protection. The upper lid is the most 
movable one, having its own levator muscle, the Levator palpebrx superioris. 
[&rp^e68,] The- 
Palpfbral Fissure, — is the Space between their free margins, its outer and 
inner angles being termed respectively the Extmutl Canthus and Inter- 
nal Canlkus. 
Lacui Lachryinalis, — is a small triangular space at the internal canthns. 

between the lids and the globe. 
Lachrymal Papilla, — on the edge of each lid, about '^ inch from the 

internal canthus. 
Panctum LaehrymaU, — a minute orifice on each papilla, and the beginning 

of the lachrymal canal. 
Describe the Structure of the Eyelids. They are composed externally 
of shin, internally i>f mucous membrane (the palpebiat conjunctiva), and be- 
tween these lie areolar tissue, the orbicularis muscle, tarsal cartilage, fibrous 
membrane. Meibomian glands, vessels and nerves. The — ■ 

Orbicularis Palptirarum Muscli, — is very thin and pale. \Sce p. 68.] 
Tenser Tarsi, or Horner's Musclt, [See p. 63]— is a portion of the orbicu- 
laris, compressing the punctum and the sac. 
Tarsal Cartilages, — are plates of fibro- cartilage, forming the framework ol 
the lids. The upper one is crescentic in shape, the lower one elliptical 
and smaller. 
Tarsal Ligaments, — are fascia connecting the tarsal cartilages to the cir- 
cumference of the orbit. Externally they connect with the malar bone, 
and are there called the External Canlkal Ligametits. 

P,^ ,^, Tendo OfH//,— connects the inner end of 

each tarsal cartilage to the nasal process 
of the superior maxillary bone. 
Meibomian Glands,'' — are sebaceous glands 
imbedded in ike tarsal cartilages, 30 to 40 
in the upper lid, 30 to 30 in the lower one. 
They open along the inner edge of the free 
border of each lid, and furnish a sebaceous 
secretion, to prevent adhewon of the lids 
to each other. 
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Eyelashes^ or CV/w, — are a double or triple row of short hairs, situated on 
the free margins of the lids ; their follicles lying in the connective tissue 
beneath the tarsal cartilages. 

ArterieSy — are the Palpebral branches of the ophthalmic artery, forming 
the Superior and Inferior Tarsal Arches ^ and anastomosing with the 
angular, anterior temporal, lachrymal and transvers2 facial. 

NerveSy—Ah^ 3d, facial and sympathetic to the muscles; the 5th to the skin 
and conjunctiva. 

What is the Conjunctiva ? It is the mucous membrane which lines the 
eyelids, and is reflected over the front of the sclerotic and cornea. It is con* 
tinuous with the mucous lining of the Meibomian glands, canaliculi, lachry 
mal sac, nasal duct, lachrymal duct and gland. The — 

Palpebral Conjunctiva^ — consists of connective tissue covered by epithe- 
lium, is traversed by furrows, and has papillae and follicular glands. 

Ocular Conjunctiva y — is very thin and transparent, loosely attached on the 
sclerotic, firmly adherent over the cornea, where it has no vessels in its 
structure. It has very few papillae, and no glands. 

Retro-tarsal or Palpebral Folds, —sxx^tnor and inferior, — are where the con- 
junctiva is reflected over the globe. They contain prominent papillae, and 
conglomerate glands, called the accessory lachrymal glands. 

Plica Semilunaris, or Semi lunar Folds, — a crescentic fold of conjunctiva 
at the inner canthus, considered to be the rudiment of the Membrana 
Nictitans or 3d eyelid (of birds). 

What is the Caruncula Lachr3niialis ? It is a small, red, conical body, 
situated in the lacus lachrymalis, at the inner canthus of the eye ; consisting 
of hair follicles and sebaceous glands, and covered by conjunctiva. It is con- 
nected by tendinous fibres to the capsule of Tenon and to the rectus intemus 
muscle. 

Name the parts constituting the Lachr3nnal Apparatus. They are 
the lachrymal gland and its ducts, the accessory conjunctival glands, the 
canaliculi, lachrymal sac, and nasal duct. 

Describe the Lachrymal Gland. It is an oval gland situated in a fossa 
of the orbital portion of the frontal bone, at the outer angle of the orbit, its 
inferior surface resting on the eyeball, its lower margin or lobe being covered 
by conjunctiva. The — 

TarsO'Orbital Fascia, — connects the lachrymal gland to the bony roof of 

the orbit. 
Ducts, — 6 to 12 in number; open on the upper and outer portion of the 

palpebral conjunctiva. 
Secretion — (tears), — ^lubricates the aivlenoi swiiaiC^ ol VN\ft. ^-^^"sS^. ^s^«yssa. 
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LACRYMAL DUCT 



Fig. ios. evaporates, or collects in lacns and 

passes through puncta into canaliculi^ 
and so to lachrymal sac, and thence, 
by the nasal duct, into the inferior 
meatus of the nose. 

What are the Canaliculi ? They are 
two minute canals, ^ inch in diameter 
and j^ inch long, which extend from the 
punctum in each lid to the lachrymal sac. 
They are lined with mucous membrane, and 
enveloped by fibresof the tensor tarsi musde. 

Describe the Lachrsrmal Sac. It is 

the superior dilated extremity of the nasal 
duct, and is situated in the groove formed by the lachrymal bone and the 
nasal process of the superior maxillary. Its form is oval, flattened antero- 
posteriorly ; its dimensions about f inch long and \ inch wide. Its fundus is 
crossed by the tarsal ligament, and by the tensor tarsi muscle. Its junction 
with the nasal duct may be interrupted by folds of the lining mucous mem- 
brane. 

"What is the Nasal Duct ? A membranous canal extending from the 
lachrymal sac to the inferior meatus of the nose. It is about |^-inch long, yi 
inch in diameter, is contained in the osseous lachrymal canal, curving down- 
wards, backwards and outwards, and its calibre is narrowest about its middle. 
Its mucous lining is thick, and continuous with the Schneiderian membrane of 
the nasal cavity. Surrounding it is a vascular network of connective tissne, 
and outside this, a tendinous sheath. At its lower end a fold of mucous mem- 
brane forms an imperfect valvs. 



THE EAR. 

What Bone contains the Auditory Apparatus ? The petrous and mas- 
toid portions of the Temporal bone. [Described on page i6.] 

Name the Divisions of the Auditory Apparatus. The organ of hear- 
ing consists of the following parts, viz. — 

Auricle, or Pinna. 



I. External Ear,. 



2. Middle Ear, or Tympanum, 



\ External Auditory Canal, 

Membrana Tympani, 
Cavity of the Tympanum, 
Mastoid Cells, 
\ %ust<ukian Tubt, 
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3. Internal Ear y OX Labyrinth - 



Vestibule, 

Semicircular Canals, 
Cochlea, 
Auditory Nerve, 



The External Ear. 

Describe the Auricle. The Auricle or Pinna is the external irregularly 
ihaped appendage, fastened to the malar and temporal bones by elastic fibres. 
It consists of a broad plate of yellow cartilage, deficient in places where its 
parts are joined together by ligame itous tissue, and is covered by perichon- 
drium and integument, the latter containing sebaceous and sweat glands, and 
provided with short, downy hairs. The Auricle presents several elevations 
and depressions, named as follows: — 

Concha, — the central cavity leading into the canal. 

Tragus^ — a conical eminence in front of the concha, usually covered with 

hairs along its inferior border. 
Anti-tragus, — a similar projection facing the tragus, from which it is sepa- 
rated by a deep fissure, the Incisura Intertragica. 
Helix f — the outer curved edge of the pinna, beneath which is a deep groove, 

the Fossa Navicularis, 
Anti-helix^ — a curved ridge along the posterior boundary of the concha, 
bifurcating above to enclose a triangular depression, nam^d the Fossa 
Triangularis, 
Lobe or Lobule, — the soft, pendulous portion, composed of integumentary, 
adipose and connective tissues. 

Name the Muscles of the Auricle. The — 
Extrinsic Muscles are the— 
Attolens Aurem, Attrahens Aurem, Retrahens Aurem. 
[These muscles are described on page 68.] 

Intrinsic Muscles are but slightly developed. They are the — 
Tragicus, —Vits vertically on the outer surface of the tragus. 
Anti tragicusy —on the posterior wall of the auditory canal. 
Helicis Major, — vertically on the anterior border of the helix. 
Helicis Minor^ — on lateral surface of the root of the helix. 
Transversus Auricula, — on the posterior surface of the auricle, radiating 

outwards from the convexity of the concha. 
Obliquus Auricula, — also on the posterior surface, radiating upwards from 

the convexity of the concha. 
Dilator of Concha, — on the tragus. 
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Name the Arteries and Nerves of the Auricle. The — 
Arteries, — are derived from the External Carotid. The — 

Posterior Auricular^ — a main branch of the external carotid. 

Anterior Auricular^ branch of the Temporal br. of the ext. carotid. 

Auricular^ — branch of the Occipital branch of the ext. carotid. 
Nerves, — are the — 

Auriculus Magnus ^ — from the cervical plexus. [See p". 133.] 

Posterior Auricular^ — from the facial nerve. 

Auricular, — ^branch of the pneumogastric (also called Arnold's nerve). 

Auricula- temporal J — branch of the inferior maxillary div. of the 5th. 

Describe the External Auditory Canal. It is an osseo-cartilaginoi^ 
tube, about i j^ inch long, extending from the concha to the membrana tyro- 
* pani, and curved irregularly in its course. The cartilaginous, or external por- 
tion, is about j4 ii^ch long, and deficient posteriorly and above, where it is 
filkd by strong fibrous tissue. The canal is lined with integument, having 
numerous hair follicles, sebaceous and ceruminous glands. 

Sulcus TympanicuSf — a groove at the bottom of the canal for the insertion 

of the membrana tympani. It is interrupted above by the — 
Segment of Rivinus^ — at the upper part of the sulcus tympanicus, each end 
having an osseous spine, the Spina Tympanica Major and Minor, 

What are the Relations of the External Auditory Canal ? Infronf, 
the articulation of the lower jaw ; below and in front, the parotid gland ; 
behindy the mastoid cells and the transverse sinus ; above, the mastoid cells 
and the dura mater of the brain. 

Name its Vessels and Nerves. Its — 
Arteries^ — ^are branches of the Posterior and Deep Auricular. 
Nervesy — are chiefly derived from the Temporo-auricular Branch of the inferiot 

maxillary division of the 5th nerve. 

The Membrana Tympani. 

What is the Membrana Tympani? The Membrana Tjrmpani, ot 
Drumhead, is an oval, inelastic, semi-transparent membrane, about -^-^ inch 
in thickness, situated obliquely at the bottom of the external auditory canal^ 
which it separates from' the cavity of the tympanum. Seen through the canal, 
it is of a delicate blue-gray color, arched inwards, and presenting for consid- 
eration the following points, viz. : — A 

Tubercle, — white in color at the upper border, made by the short process 

of the malleus. 
J55^^ — also white, running downwards from the tubercle, and formed by 

l£« Juuidle of the malleus. 
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Z.igit-spel,~-a Iriangulu' rcftection, its apex at the tip of 

the malleus-handle, its base extending to the periphery 

of the membrane. It is due to the coocavity of the T 

dmmhead. 
Umbo, — or shadow, is tlie darltet central portion. 
Shrapiuirs Afembrane, — is the upper posterior part of 

the dmmliead, where it is somewhat flaccid. 
Rivinian Foramen, — a minute opening supposed lo exist 

in the portion called ShrapDell's membrane. 
In wbat direction is the Membrana TjrmpHoi placed ? Obliquely 
iDweids and forwards, almost forming a continuation of Ilie posteriur wall ol 
Ibe external auditory canal. 

Describe the Structure of the Membrana Tympani. It is composed 
3f. 3 layers, as follows: — 
Exlemal, or Dermoid Layer, — continuous with the integument lining the 

external auditory canal. 
Middle Layer, or Lamina Propria, — formed of outer radiating fibres, and 

inner circular ones. Between these Iwo sets of fibres are situated the 

short process and handle of the malleus, 
Iftttntaler MueoHl Layer, — is continuous with the mucous lining of the 

lympauQm. 
Tendinous Ring (-^'. Fig. io6), — surrounds the mnigin of the membrane, 

being received into the sulcus tympanicus. Its anterior and posterior ends 

are shown by " and * in Kig. lo6. 
What Structures are presented by its Internal Surface ? A fibrous 
fold descends from the upper portion of the maiginat ring, for a short distance 
aiding the malleus handle, forming the^ 

Anterior and Posterior Pimihes,—aas on each side of the malleus -handle, 

tuning downwards. 
Tendinous Bands, — 4 or 5, — convoke from the posterior margin lo the 

middle of the malleus- handle. 
What Arteries Supply the Membrana Tympani ? The — 
Deep Aurieuiar, branch of the internal maxillary, — .'nippUes the external layer. 
and forms with the Tympanic Branches a capillary plexus in the middle 
layer, (voo TtSlach, Roosa, etc.) 
Tympanic, brandies of the intemil maxillary and internal carotid arteries, — 
supply the internal byer, and anastomiise on the meinbrani tympani with 



the— 

Vidian and Sfy/o. mai/oi J,— breaches respectively of the in 
and posterior auricular branches o[ tiie es-levnaX c.axQ^i&. 



Tnal n 



xillary 
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What Nerves supply the Membrana Tympani ? The external layer 
contains filaments from the Superficial Temporal branch of the 5th ; the inner 
layer is supplied by the Tympanic Plexus, (See Nerves of Tympanum.) 

The Tympanum. 

Describe the Tympanum. The Tympanum, Drum, or Middle Ear, is 
an irregularly -shaped cavity lying between the membrana tympani and the 
internal ear, and communicating with the pharyngeal cavity by the Eustachian 
tube. It contains the ossicles of the tympanum, part of the chorda tympani 
nerve, and air. Its average diameters are about \ inch antero- posteriorly, 
J to I inch vertically, and -j^j to \ inch transversely. 

Name the Points on each wall of the Tympanum. Its — 
Roof, — is very thin, and corresponds to a depression on the anterior surface 

of the petrous portion of the temporal bone. 
Floor, — is a thin plate, separating it from the jugular fossa and vein. Has — 

Opening for Jacobson^ s Nerve ^ — ^in the floor. 
Outer Wall, — is formed by the membrana tympani and presents the — 
Iter Chorda Posterius^ — opens close to posterior edge of drumhead, for the 

entrance of the chorda tympani nerve. 
Iter Chordce Anterius, or Canal of Hugier^ — opening just in front of the 

drumhead, for the exit of the chorda tympani nerve. (See p. 16.) 
Glaserian Fissure^ — ojjens above and in front of the drumhead, receiving 

the long process of the malleus, the anterior ligament of the malleus, and 

the tympanic artery. (See ante^ p. 15.) 
Inner Wall, — is the outer wall of ihe labyrinth; — presents the — 

Fenestra Ovalisy — an oval opening, leading into the vestibule, and closed 

by a membrane, to which is attached the base of the stapes. 
Fenestra Rotunda^ — 2, smaller opening, below the fenestra ovalis, leading . 

into the scala tympani of the cochlea, and closed by the Membrana Tym- 
pani Secundaria. 
Promonotory^ — an elevation corresponding to the first turn of the cochlea, 

situated between the fenestrge and in front of them. 
Ridge of the Aqueductus Fallopii y—zbowt the fenestra ovalis, behind which 

it curves downwards along the posterior wall. 
Pyramid^ — a conical eminence containing a canal which communicates with 

the aqueductus Fallopii and encloses the stapedius muscle. 
Anterior Wall,— presents the— 

Opening of Canal for the Tensor Timpani Muscle y — above, situated on a 

small projection, the Anterior Pyramid. 
Opening of the Eustachian Tube, — next below. These two canals being 
separated by a bony lamina, the Septum Tuba. 
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Processus Cochleariformis^ — ^the small end of the septum tubae, projecting 
into the tympanum. (See p. 17.) 

Posterior Wall, separates it from the mastoid cells, and presents the — 
Openings of the Mastoid CeMs. Ridge of the Aqueductus Fallopiiy curving 
downwards and nearly vertically. (See above.) 

Describe the Ossicles of the Tympanum. They are three small bones, 
which form a chain across the tympanic cavity, connecting the membrana 
lympani with the fenestra ovalis, and named the — 

Malleus^ or Hammer^A — consists of a head, neck, short process, *ong pro- 
cess, or Processus Gracilis^ and handle, or Manubrium. The short pro- 
cess and handle are fastened to the middle layer of the drumhead. The 
long process is received into the Glaserian fissure, and the head articulates 
with the head of the Incus. 

IncuSy or AnvilyB — has a head, also a long and a short process. The head 
articulates with the head of the malleus, the 
short process with the posterior wall of the ' 

tjrmpanum, the long process with the head of 
the stapes, by the Os Orbicularcy its convex ex- 
tremity. 

Stapesy or Stirrup yC — presents a head, neck, base 
and crura. Its head articulates with the incus, 
its base rests on the membrane closing the 
fenestra ovalis, its neck receives the tendon of 
the stapedius muscle. 

Name the Ligaments of the Ossicles. They are the — 
Ligamentum Mallei Anterius, — from the spina tympanica major to the neck 

and long process of the malleus. 
Lig. Mallei Externum, — from the border of the Rivinian segment (p. 214), 

to the neck of the malleus. Its posterior fibres are the — 
Lig. Mallei Posticum^ — (Laxator tympani minor muscle of Sommering) — is 

simply the posterior group of fibres of the preceding ligament. 
Lig. Mallei 5«/<?nW,— (Suspensory lig. of the malleus) from the roof of the 

tympanum to the head of the malleus. 
Lig. Incudis SuperiuSy — from the roof of the tympanum to the head of the 

incus (Arnold). 
Lig. Incudis PosticuMy — from the posterior wall of the tympanum to the short 

process of the incus. 
Lig. Obturatorium Stapedium^ — a thin membrane which closes the oi^enia^ 

between the crura of the stapes. 
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Annular Ligament^ — consecting the base of the stapes to the margin of the 
fenestra oval is. 

Capsular Ligaments, — around the articulations between the ossicles them- 
selves, which articulations are lined by synovial membranes, with articular 
cartilages between the contiguous surfaces. 

Name the Muscles of the Tympanum. Three are usually described, 
— ^the Tensor Tympani, Laxator Tympani, and the Stapedius, A fourth, the 
Laxator Tympani Minor, is now generally omitted, being considered the 
posterior ligament of the malleus by most writers. Many otologists omit 
che Laxator Tympani from the list also. [These muscles are described on 
page 71.] 

What Arteries supply the Tympanum ? The — 

Tympanic, — branch of the internal maxillary, entering the Glaserian fissure, 
anastomosing on the membrana tympani, in a vascular circle, with the Stylo- 
mastoid and Vidian arteries, and the Tympanic br. of the internal carotid. 

Stylo- mastoid y — ^br. of the posterior auricular br. of the external carotid, en- 
tering at the stylo-mastoid foramen. 

Petrosal, — br. of middle meningeal artery, entering by the hiatus Fallopii. 

Tympanic, — br. from the internal carotid artery. (See p. 105.) 

Vidian, — br. of the internal maxillary br. of the external carotid. 

Branches, — from the ascending pharyngeal br. of the external carotid. 

Name the Nerves of the Tympanum. The — 

Tympanic Br. of the Glosso-pharyngeal (Jacobson's Nerve),— enters the tym- 
panum through its floor, and supplies the two fenestrae and the mucous lin- 
ing of the cavity, helping to form the Tympanic Plexus (see below). 

Tympanic Branch of the Facial Nerve, — ^to the stapedius and laxator tympani 
muscles. 

Branch from the Otic Ganglion, — to the tensor tympani muscle. [This 
ganglion is described on page 137.] 

Chorda Tympani Br, of the Facial, — enters the t3rmpanum by the iter chordae 
posterius, crosses the cavity between the handle of the malleus and the long 
process of the incus, and makes its exit by the iter chordae anterius, after 
passmg close along the upper part of the membrana tympani. 

How is the Tympanic Plexus Formed ? By the — 

Tympanic Br, of the Glosso- Pharyngeal, — or Jacobson's nerve. 

Branch of the Superficial Petrosal, from the Facial, — entering from above. 

Branches from the Carotid Plexus of the Sympathetic, — through the wall 

of the carotid canal. 
The plexus lies in grooves on the inner wall around the promontory, and sup- 
pl/es the mucous membrane of the tympanum. 
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The Extstachian Tube. 

What is the Eust4ichian Tube ? It is an osseo-cartilaginous canal, about 
lj4 inches long, -^^ inch in diameter at tympanic end, ^ inch at pharyngeal, 
which leads downwards and forwards from the tympanic cavity into the 
pharynx. Of its length two- thirds is cartilaginous, one-third osseous. Above 
its bony portion is the canal for the tensor tympani muscle, from which it is 
<livided by an osseous lamina, the Septum Tuba, Its — 

Cartilaginous PorHon, — consists of two plates of cartilage, their non-ap> 

proxiroated edges being connected by a membrane. 
Pharyngeal Orifice, — is trumpet-shaped, and situated in the posterior nasal 

space, just above the nasal floor. 
Mucous Membrane y—'^ovtreA with the ciliated epithelium, and continuous 
with that of the pharynx and the tympanum. 

Describe the Muscles of the Eustachian Tube. They are the — 
SphenO'SalpingO'StaphylinuSy — ^the abductor or dilator of the tube — ^is described 

as 2j[\smgfrom the sphenoid bone and the cartils^e of the tube, and being 

inserted into the convex border of the outer cartilage for its whole length. 

Nerve, — internal pterygoid. 
Levator Veli Palaii^ — arises ^^»* the temporal bone and the cartilage of the 

tube, — into the osseous tube, the cartilage, and the mucous membrane. 

Action, to enlarge the transverse diameter of the tube. Nerve, pneumo- 

gastric. 
Salpingo-pkaryngeus, — a thin layer disposed along the median cartilaginous 

plate and the mucous membrane. Action, to fix the median cartilage. 

Called a fascia by some anatomists. 

What Arteries supply the Eustachian Tube ? The — 
Ascending Pharyngeal, — ^branch of the external carotid. 
Middle Meningeal, — ^branch of the internal maxillary br. of the ext. carotid. 
Branchj — from the internal carotid artery. 

Name its Nerves. Besides those which suppl> the muscles of the tube 
(lee above), it h^s branches from the — 

Superior Pharyngeal. Glosso-pharyngeal. 

The Internal Ear. 

Name the Parts comprised in the Internal Ear. 

r Vestibule, 
Osseous Labyrinth J consbts of the I Semicircular Canal%^ 



Miu^ramna Labyrinth, comprises the 



Ulrich. 

Membramnu Stmirircular Carnal^ 

Saccule. 

Membranous Cochlea. 
the Fortio Mollis of the 7th. 



Au£tOTy Neme, — (he Sth cranial 

Organ of Corti, — the terminal auditory apparatus. 

Iniernal Auditory Canal, — by which the auditory nerve enters. 

Describe the general mrrangenieiit of the Intenial Ear. It Uet in. 

ternal to the tympanum, within the petrous portion of the temporal bone, and 
consists of a series of osseous chambers, (he Osseous Labyrinth, containing a . 
fluid, the Perilymph, or Liquor Cotunnii, in which lies a membtanons Ttpro- 
daction of the chambers, the Membranous Labyrinth, which also coiUuni ft 
fluid, the Endolymph, or Liquor Scarpa. Upon the membranous labyrinth 
are distributed the t^noinal filaments of the auditory nerve, which being «i»- 
pended l>etween two fluids, are not only protected from injury, but enabled to 
perceive the most delicate vibrations which may be communicated to (he flnidi 
■arroanding diem. 

Deacrifae the Vestibule. Il 11 (he common cavity of comraanicatkai 
between the osseous parts of (he intemaJ ear, and measures in verticil diameter 
about \ inch, laterally about -^ inch. It communicates in front with the scala 
vestibnii of (he cochlea; and behind (by Ave openings) wi(h the semiciicolar 
canals. It presents the following poin(s, viz. ; — (he— 

Fic, idS. Fenestra Ovalis, — on its outer wall, 

closed by (he base of the stapes and 

its annular ligamenL 

Fovea Hemispherica,h—t. small circnlsr 

depres^on on (he inner wall, for the 

Macula Cricosa, — are groups of ■nxf 

minu(e orifices on (he inner wall, ad* 
milling the nerve filaments. 
Crista, or Pyramidal Eminence, — a 
vertical ridge on the inner wall, 
bounding the fovea posteriorly. 
Aqueduclus Vestibuli,d — opens behind the crista, ending on the posterior 
surface of the petrous portion of the temporal bone. It contains a small 
blind canal openmg by two aims, one into the utricle, (he o(her into the 
saccule ; also a small vein. 
.<%es Semi-e/^ffi^a,' — s nnall oral depreaiaaa on the loof, above and bo- 
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What are the Semicircular Canals ? They are three Cshaped bon* 

tubes, each acout -^ inch in diameter, situated above and betiiud the vestibule, 
into which they open by 5 apertures. Each canal lies at a right angle with 
the other two. The— 

Svptrior and PeslcriBrf Canaii, — are each nearly an inch long, vertically 
placed, joined together posteriorly where they open into the vestibule by 
a common oriRce.' 
Exiemal Canal, t — is \ inch long, horizontally placed, and directed out- 
wards and backwards. 
Ampulla, — \% a flosk-shiqied dilatation of each canal at one extremity, 

having a diameter of about ^ inch. 
Describe the Cochlea. The Cochlea is a bony tube, about i^ inch long, 
ttqxring from ^'s to ^ inch in diameter, coiled around a central conical axis 
for 3^ turns, and lesenibling a snail shell io appearance. It measures about 
% inch in length and the same in breadth at the base. It is situated in front 
of the vestibule, its apex pointing forwards and outwards, and is separated 
from the carotid canal in front by a Chin 

„ , ' Fio. 100. 

wall. Its— ^ 

Modiolus, a — is the central aiis, conical 
in shape, channeled by small canals 
for the passage of arteries and nerves, 
and by a central one, the Canalis 
Centralis Modioli. Its apex is within 
the last coil of the cochlea, and is ex- 
panded into a funnel-shaped lamella, the Infundihulum. 

Lamina Spiralis, ' — is a thin, osseous plate, prdjectiDg from the modiolus 
half way across the spiral Canal, and winding aroand the modiolus ter- 
minates near the apex in a, hook-like or Hamular Process. Its deficiency 
in the last half turn of the cochlea forms the Beliealrema, a space in 
which the scalx vestibuli and tytnpani unite. (See below.) It consists 
of two laminae, ', ', between which pass the filaments of the cochlear 
nerve.'" From ils free edge the structures composing the membranous 
cochlea pass Io their attachment on the opposite wall of the cavity. (See 
Fig. III.) 

^irai Canal, — is the space between the modiolus and the outer wall of the 
cochlea. It makes x)i turns, — from left to right in the right ear, from 
right to left in the left ear; and terminates in the Cafela, a. cd-^^-us- «l 
the apex of the cochlea. It is dii)ded,V) ^^ (Mw«wu\Bii^'oM.«ja»!^ w>^ 
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the membranous cochlea, into 2 Scalae, — the Scala VesHbuli* and the 
Scala Tympani.*^ [Fig. ill.] 
[A third scala is described by many authorities, the Scala Media^^ including 
the space occupied by the membranous cochlea. See Fig. iii.] 

Describe the Scala Vestibuli. It is the portion of the spiral canal lymg 
above the lamina spiralis and the membranous cochlea ; communicates with 
the vestibule below, and with the scala tympani above at the Helicotrema. It 
is filled with perilymph. 

What is the Scala Tympani ? It is the portion of the spiral canal lying 
below the lamina spiralis and the membranous cochlea, communicates with 
the aqueductus cochlea (see below), and with the scala vestibuli at the Heli- 
cotrema. It terminates inferiorly at the fenestra rotunda, and is tilled with 
perilymph. 

What is meant by the Helicotrema ? It is a space at the apex of the 
cochlea, formed by the deficiency of the lamina spiralis in the last half turn 
of the same. In this space the two scalse are believed to open, thereby 
communicating with each other. 

What is the Aqueductus Cochleae ? A small canal which begins by a 
small orifice in the lower wall of the scala tympani, and runs in the inner wall 
of the jugular fossa, ending at the edge between the inferior and inner surfaces 
of the petrous portion of the temporal bone. It transmits a vein from the 
cochlea to the jugular vein. 

What Parts are comprised in the Membranous Labyrinth? It 
consists of two membranous sacs, the Utricle^ and Saccule ^"^ which Ue in 

the vestibule, together with the Membranous 
¥JQ. 110. Semicircular Canals ^^ and the Membranous 

Cochlea.^, * The utricle and saccule com- 
municate with each other indirectly by a 
small canal contained in the aqueductus 
vestibuli. The saccule communicates with 
the membranous cochlea by the Canalis Re- 
unienSf^ and the membranous semicircular 
canals open into the utricle; so that the 
membranous labyrinth presents an uninterrupted channel for the endolymph 
which it contains. 

What is the Utricle ? It is a flattened, elliptical membranous sac, fastened 

to the inner wall of the vestibule in the fovea semi-elliptica. It is filled with 

endol3rmph, nearly surrounded by perilymph, and communicates with the 

MMCcaJe through the smstll tube in the aqueductoa -veskiboli. The membranoui 
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semicircular canals open into it by 5 orifices. The wall of the utricle has 
attached to it the — 

Otoliths^ or Ear stones, — a powder, consisting of crystals of carbonate of 
calcium, -^^ to -^jps ^^^^ ^ diameter, held together by a mucoid 
substance. 
Macula AcausHca, — See below, under Saccule, 

Describe the Membranous Semicircular Canals. They are 3 canals, 
having the same shape as the osseous ones in which they are contained, being 
fastened thereto by their convex curves, and elsewhere surrounded by peri- 
lymph, except at the ampullae, where they fill the osseous canals. They open 
into the utricle by 5 orifices. 

What is the Saccule ? It is a flask-shaped, membranous sac, about ^ 
inch in diameter, attached at one point to the utricle, and also to the fovea 
hemispherica of the vestibule, being elsewhere surrounded by perilymph, and 
containing endol3rmph. It communicates with the utricle through the small 
canal in the aqueductus vestibuli, and also with the membranous cochlea by 
its neck, the — 

Canalis Reuniensy — about ^ inch long and jj^ inch in diameter, is V. 
shaped, its arms opening respectively into the saccule and the vestibular 
end of the membranous cochlea. 
Macula Acoustical — is a dense, circular point, ^^ inch in diameter, on the 
wall of both the utricle and the saccule, formed by a thickening of the 
connective tissue where the fibres of the vestibular nerve enter it. 

Describe the Membranous Cochlea. This portion of the membranous 
labyrinth, also called the Ductus Fig. m. 

Cochlearis, commences in the lower 
end of the osseous cochlea and send 
at its summit in a closed extremity. 
It is attached on one side to the 
lamina spiralis, on the other side to 
the outer wall of the osseous cochlea. 
It is formed by the Membrana 
Basilaris^ below, the Membrane 
of Reissner * on one side, and the 
periosteum of the cochlear wall on 
the outer side, its cross section being 
of a triangular form. It is filled with endolymph, and contains the Organ 
of Corti^ covered by the Membrana Tectoria,^"^ The — 

Limbus Lamina Spiralis, — ^is the soffc structure on \.\vt t^^^t ^\ "^^fc.^2&xcKs^a. 
spiralis, and lies in the membranous cocWVea. \V.\ia&V."«^'Vv^^ — «si.NisgV 
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or Labium Vestibulare, a lower, or Labium TympanicuMy with a furrow 
between them, called the Sulcus Spiralis Intemus, 

Membrane of Reissnery^ — extends from the edge of the lamina spiralis to 
the outer cochlear wall, forming the vestibular wall of the membranous 
cochlea. Its outer insertion is the Angulus Vestibularis, 

Membrana Basilaris,^ — is the tympanic wall of the membranous cochlea, 
extending from the labium tympanicum of the lamina spiralis to the outer 
cochlear wall, where its insertion is called the Ligamentum SpiraU,^ or 
Muscle of Todd and Bowman, On it rests the Organ of Cl^rft*,'— cov- 
ered by the — 

Membrana Tectoria,^"^ — extends parallel to the membrana basilaris from 
the labium vestibulare to the outer cochlear wall, where, according to 
some authorities, it is inserted, according to others it is free and rests 
directly on the organ of G)rti, perhaps to act as a damper to its 
vibrations. 

Describe the Organ of Corti. It is a peculiar arrangement of cartilagi- 
nous rods and epithelial hair cells, which is supposed to constitute the essential 
organ of hearing.^ It lies on the membrana basilaris ' and is covered by the 
membrana tectoria.^^ The — 

Rods of Corti, — are arranged in two rows, resting, by their pedestals, on the 
Pjq 22, membrana basilaris, and uniting with each other 

by their heads, so as to form an arched tunnel all 
along the membrane. Number of rods in inner 
row about 6,000, in outer row 4,500. Average 
diameter of the rods, from ^sioo *® 35^00 '*^ch. 
Head-plates, — are attached to the heads of the inner 
rods, for the reception of the rods of the opposite 
row. 
Lamina Reticularis,^ — a perforated delicate membrane which extends from 

the articulations of 
the rods outwards to 
the external wall of 
the cochlea. 
Auditory Cells, * — are 
epithelial structures 
covering the inner 
surfaces of the walls and the floor of the membranous cochlea. Those 
which cover the inner rods by a single row number about 3,300, are nu- 
cleated, covered with tufts of cilia, and called the Inner Hair-cells. On 
the outer rods are 3 or 4 rows of similar cells, numbering about 18,000^ 
and named the Outer Hair-cells, 
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Rings and Phalanges y^ — are very minute structures which connect the 
ciliae of the hair-cells together, and form the Lamina Reticularis. (See 
page 224.) * 

Describe the Origin, Course and Distribution of the Auditory 
Nerve. The 8th Cranial Nerve, or Portio Mollis of the 7th pair, arises by 
two roots from the medulla oblongata, one from the floor of the 4th ventricle, 
the other from a nucleus in the processus e cerebello ad medullam. It winds 
around the restiform body, from which it receives fibres, and emerges at the 
lower border of the pons, in company with the facial nerve. The two nerves 
pass into the internal auditory canal, at the bottom of which the auditory nerve 
divides into two branches, the vestibular and cochlear nerves. The — 

Vestibular Nenie, — has a ganglionic swelling on it in the internal auditory 
canal, and then divides into 3 branches, which pass through the maculae 
cribosse, and are distributed to the utricle, saccule, and the ampullae of the 
semicircular canals, respectively. 
Cochlear Nerve^ — gives off a small branch to the wall between the utricle 
and saccule, and then divides into numerous filaments which pass through 
the small canals into the modiolus, to form a plexus between the two 
plates of the lamina spiralis, from which filaments pass through the lower 
edge of the lamina to terminate in the spindle-shaped cells of the organ 
of Corti. (See page 224.) 
Intumescentia Ganglioniformis Scarpa^ — is the ganglionic swelling on the 

vestibular nerve in the internal auditory canal. 
Ganglion SpiraU, — ^is a ganglion found on each filament of the cochlear 
nerve, just as it enters between the plates of the lamina spiralis. 

What Arteries supply the Labyrinth ? The — 

Internal Auditory Artery ^ br, of the basilar (from the vertebral), — accom- 
panies the auditory nerve into the internal auditory canal, where it divides 
into vestibular and cochlear branches. 

Sty lo'tnastoid Artery y br. of the posterior auricular (from the external carotid), 
— sends some small branches to the internal ear. 

Describe the Internal Auditory Canal. It begins by a large orifice on 
the posterior surface of the petrous portion of the temporal bone, and runs 
outwards for y^ inch, to end in a blind fossa, the floor of which is marked by 
4 depressions, which are perforated by fine foramina, for the passage of the 
filaments of the auditory nerve to the labyrinth. One of these depressions is 
the— 

Tractus Spiralis ForminosuSy — a spiral shaped depression containing a 
number of the above foramina, situated opposi the base of the cochlea. 

Macula CriboscBy — are the other 3 depressions. 
o 
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HERNIA. 

What is a Hernia ? A protrusion of any viscus from its natural cavity. 
The term, when unqualified as to the viscus, is understood to mean a protru- 
sion of the intestines or mesentery, or both, from the abdominal cavity. 

Name the Hemise of most importance anatomically. 
Oblique Inguinal Hernia^ — in which the protrusion follows the spermatic 

cord through the inguinal canal ; passing to the outer side of the epigastric 

artery, and through both the internal and external abdominal rings. 
Direct Inguinal Herniaf—OCCMTS at Hesselbach*s triangle, escaping to the 

inner side of the epigastric artery, and through the external abdominal ring 

only. 
Femoral Herniay — in which the protrusion descends through the femoral or 

crural canal. 

INGUINAL HERNIA. 

Where is the Inguinal Canal ? It is a passage in the abdominal wall, 
parallel to Poupart's ligament, and just above it. It commences at the internal 
abdominal ring ^ and ends at the external abdominal ring,^ being about \y^ 
inch in length. It serves for the passage of the spermatic cord in the male, 
and the round^ ligament of the uterus in the female ; and is directed down- 
wards and inwards. • The — 

Internal Abdominal Ringy^ — is an oval opening in the transversalis fascia, 
formed by the prolongation of this fascia around the cord, as the infiindi- 
buliform fascia. It lies y^ inch above Poupart's ligament and midway 
between the anterior superior spine of the ilium and the spine of the 
pubes. It is bounded above and externally by the arched fibres of the 
transversalis muscle ; below and internally by the epigastric vessels. 
External Abdominal Ring ^"^ — is a triangular opening in the aponeurosis 
of the external oblique muscle, situated just above and external to the 
crest of the pubes. It is about i inch long, and ^ inch wide, and is 
bounded laterally by its own margins, called the Internal * and Exter- 
nal ' Pillars of the ring. From these margins is given off the Inter- 
columnar Fascia^ around the cord and testis. 

What are the Boundaries of the Inguinal Canal ? 
Anteriorly, — the Skin, Superficial fascia. External oblique muscle, and the 

Internal oblique for its outer one-third. 
Posteriorly,— i\it Conjoined tendon, Transversalis fascia, Triangular ligament, 

Sub-peritoneal tissue, and Peritoneum. 
y^A^^, — the arched, fibres of the Internal oblique and Transversalis muscles. 
'S'^a^ — Poupart's Jigameot, and the Transversalis {ssg.\3l. 
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What is Poupart'g Ugament 7 The Crural Arch or Poupart's Liga- 
ment is that paition of (he aponeu- j.^^ ,,_ 
losis of the external oblique muscle u 
which extends from the ant 
lupeiior spine of the iliura to 
spine of the pubes. Its lower 
tion * foims the external pillar of 
the external abdominal ring,' and 
its reflectios along the pectineal line 
is called CimbemiWs Ligament.* 
Other fibres, reflected behind the 
internal pillar of the ring,* upward 
to the linea alba, are termed the 
Triat^ular Ligamtnl. 

What is the Relation of the 
Epigastric Aiteiy to the Intema] 
Abdominal Ring ? The Epigas- 
tric artery lies between the trans- 
versalis fascia and the peritoneum, 
passing obliquely upwards and in- 
wards along the lower and inner 
nuugins of the internal ring.' 

What is the Cremasteric Faacia? It consists of a series of muscular 
loops, united hy areolar tissue, and forming a thin covering over the spermatic 
cord. The muscular fibres (Cremasler muscle) are supposed to have been 
origioally part of the Internal oblique muscle, but carried down by the testicle 
in its descent to the scrotum. It does not exist in the female. 

Name the Coverings of Inguinal Hernia. In the oblique form «( 
Inguinal Hernia the coverings are — 

1. Skin. 

2. Sttfetjicial Fascia, — 2 layers. 

3. Iniercolumnar Fascia, — from the external abdominal ring. 

4. Crimastcric Fascia, — from the inguinal canal. 

5. iHfttndibuliform Proctss of the transversalis fascia, — from the internal 

abdominal ring. 

6. Peritoneum,— \^& proper hernial sac. 

In the direct form of Inguinal Hernia, the coverings are precisely the same, 
except that the Conj'eined Tendon is substituted for the Cremasteric fascia, 
and the Transversalis Fascia for its InfundibuUform ^lacwa. 

A 7th covering is sometimes enumerated, vU. •. ftift SMb-stroui Artalor Tis™.* 




whicli wonld come before the periloneum ia tbe above lltL It b not toffi- 

ciently dense to make an appreciable covering. 

FEMORAL HERNIA. 
Wbere and What Is the Femoral Canal I The Femoral or Cniral 
Canal lies beneath Poapart'i ligament, '■ close to the inner side of the femoral 
vein * ; and extends from the Ftmoral Sing ta the Safhmout Ofenmgm the 
fascia lata of the thigh. It is a narrow interval between the femoral vein and 
the inner wall of the Crural Shtalh or sheath of the vessels. The canal is 
J^ to Ji inch in length ; U closed above by the Stftum Crurali, below by the 
Crihri/urm Fascia ; and contains only some loose areolar tissue and a few 
lymphatic vessels. The — 
Femaral or Crural Riag, — is an oval-shaped opening, abont )i inch in 
Ftc. IIS. diameter (larger in the female), 

ritualed below the internal abdo- 
minal ring ' and Poupart'i liga- 
ment, ' and between the inner side 
of the femoral vein and the mar. 
^ of Gimbemat's ligament.* It 
ia closed by the Septum Crurall 
and a small lymphatic gland. The 
arrow in the figtire goes into the 
femoral ring. 
SafMeHout Opening,*— \» an oval- 
shaped itnictnre, i^ inch long, yi 
inch wide, tiloated bdow the inner 
third of Ponpart'a ligament, and 
formed by a reflection inwards of 
die fascia lata around the end of the internal saphenous vein.' Tfaeooter 
margin curves over to the spine of the pubes, and is named the FalH- 
form Prectss, or Ligament ef Burns, its pubic end being often called 
the Ligamtni af Hey. The inner margin curves upwards behind the 
■aphenouB vein and under the outer mai^in, and is blended with the pubic 
portion of the fascia lata over the pectineus muscle. The opening ii 
covered by the Cribriform Fascia, 
Wtuit ore tbe Boundaries of the Pemoral Canal ? 
^w/n-riw^,— Poapart's ligament, Transvetaalis fiucia, and the Faldfbnn Pro- 
cess of tbe fascia lata. 
^at/^rierfy,—IliK fascia, and Pubic portion of tbe fascia lata. 
■■*i*»«»*>', — the Septam covering the fcmonl vwn. 
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gmtemaifyf — ^Transversalis fascia, Iliac fascia, Gimbernat^s ligament, and the 
deep Crural arch. 

Name the Structures in relation with the Femoral Ring. The — 
Spermatic Cord, — in the male, lies directly above its anterior margin, replaced 

by the round ligament in the female. 
Femoral Vein,^ — ^lies next on its outer side. 
Epigastric Artery, — crosses its upper and outer angle. 
Obturator Artery, — when arising from a common trunk with the epigastric, 

as it does once in 3^ subjects, may lie close along its internal and superior 

margins. 

What is the Septum Crurale ? A layer of condensed cellular tissue, 
supporting a lymphatic gland, and perforated for the passage of lymphatic 
vessels. It lies across the femoral ring, and forms one of the coverings to 
any hernia escaping thereby. It is sometimes named the Fascia of Cloquet, 
or Fascia of Cooper. 

Describe the Crural Sheath. It is the sheath which invests the femoral 
vessels below Poupart's ligament, and is formed by a prolongation of the 
transversalis fascia anteriorly, and the iliac fascia posteriorly. It is divided by 
two septa into 3 compartments, the exterior of which contains the Femoral 
Artery, the middle one the Femoral Vein, while the one most internal is the 
Femoral Canal, The sheath is perforated anteriorly by the genito-crural 
nerve, internally by the internal saphenous vein, and forms one of the coverings 
of a femoral hernia. 

What is the Deep Crural Arch ? It is the lower thickened border of 
the transversalis fascia, which arches across the front of the crural sheath, and 
is intimately connected therewith. It seems to be attached externally to the 
centre of Poupart*s ligament ; internally it is inserted into the pectineal line 
behind the conjoined tendon. 

Name the Coverings of Femoral Hernia. From without inwards its 
coverings are the — 

1. Skin, 

2. Superficial Fascia, — 2 layers. 

3. Cribriform Fascia, — from the saphenous opening. 

4. Crural Sheath, — from the transversalis fascia. 

5. Septum Crurale, — from the femoral ring. 

6. Peritoneum, — the proper hernial sac. 
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THE PERINEUM. 

What is the Perineum ? It is a triangular space containing the structures 
which close the pelvic outlet anterior to a line drawn between the tuberosities 
of the ischia. Posteriorly to this line the corresponding space is named the 
Ischio-rectal Fossa, The Perineum is bounded laterally by the rami of the 
pubes and ischia, anteriorly by the symphysis pubis, and posteriorly by the line 
alx>ye mentioned, which averages about 2j^ inches in length. 

[For the Muscles of the Perineum, see ante, p. 83.] 

THE MALE PERINEUM. 

What Fasciae are met with in the Perineum ? The — 

Superficial Layer of the Superficial Fascia, — is thick, loaded with fat, and 
continuous with the subcutaneous fascia of the thighs. 

Deep Layer of the Superficial Fascia, — ^is thin but strong, continuous in front 
with the dart OS of the scrotum, (?), attached on each side to the rami of the 
pubes and ischium ; posteriorly it joins the deep perineal fascia under the 
transversus perinei muscle. It sends inwards a vertical septum which is 
incomplete in front. [This fascia is called by Professor Pancoast the 
" anterior leaflet of the triangular ligament."] 

Anterior Layer of the Deep Perineal Fascia, — is triangular in shape, and 
extends from the pubic arch and the sub-pubic ligament, laterally to the 
rami of the pubes and ischia, and posteriorly to the central tendinous portion 
of the perineum, where it becomes blended with the deep layer of the 
superficial fascia. It embraces the anterior part of the membranous portion 
of the urethra. [Called by Professor Pancoast, the " middle leaflet of the 
triangular ligament."] 

Posterior Layer of the Deep Perineal Fascia, — has the same attachments as 
the anterior layer above described, but in its course it embraces the posterior 
part of the membranous portion of the urethra, and is in connection with 
the apex of the prostate gland. [Called by Prof. Pancoast, the " posterior 
leaflet of the triangular ligament.*'] 

Obturator Fascia, — is the part of the pelvic fascia which covers the obturator 
intemus muscle, and is continued on to the levator ani muscle as the Ischio- 
rectal or Anal fascia, 

Recto-vesical Fascia, — is the portion of the pelvic fascia which invests the 
internal surface of the levator ani muscle, and the prostate gland, bladder, 
rectum, and vesicube seminales. 

What is Buck's Fascia ? It is a continuation of the Deep Layer of 
the SuperHcial Fascia of the Perineum, extending forwards upon the penis, 
and investing that organ completely as far as the glans. It is continuous above 



THB MALE PERINEUM. 281 

with the suspensory ligament of the penis, and is held by some anatomists to 
prove that the deep layer aforesaid is not continuous in front with the dartos 
of the scrotum. This fascia was named from Dr. Buck, an American surgeon, 
who, in 1846, first insisted on the importance of this structure. It modifies the 
direction of urinary infiltration of the perineum, until perforated. 

What is the Triangular Ligament of the Urethra ? According to 
some authorities it is the anterior layer of the deep perineal fascia ; according 
to others it includes the posterior layer also. Prof. Pancoast includes in the 
term " Triangular Ligament ^^ all three layers which are united at the central 
tendinous portion of the perineum, including, therefore, the deep layer of the 
superficial perineal fascia. 

Name the Structures which lie between the Layers of the Deep 
Perineal Fascia. In this space, which by some writers is termed the Cavity 
of the Triangular Ligament, are the — 

Membranous Portion of the Urethra, 
Compressor Urethne, Muscle, Artery of the Bulb, 
Pudic Vessels and Nerve, Nerve of the Bulb, 

Cowpet^s Glands and Ducts, Plexus of Veins. 

What Structures lie behind the Posterior Layer of the Deep 
Perineal Fascia ? They are the — 

Bladder, Rectum, 

Prostate Gland, Levator Anti Muscle, 

Ischio-rectalf or Anal Fascia, 

Enumerate the Structures situated between the Anterior Layer of 
the Deep Perineal Fascia and the Deep Layer of the Superfici^ 
Perineal Fascia. They are as follows, the — 

Crura of the Penis, Erector Penis Muscle,^ 

Corpus Spongiosum. Transversus Perinei Muscle.^ 

Bulb of the Urethra, Transversus Perinei Artery. 

Accelerator Urince Muscle,^ Superficial Perineal Vessels, 

Enumerate the Structures which are divided in the Lateral Opera- 
tion of Lithotomy. If the knife is inserted \)^ inch above the verge of the 
anus, and carried to a point }^ inch below that orifice, and about half-way 
outwards to the tuber ischii (^Gross), it will divide the 

Shin and Superficial Fascia (ist Layer). 

Inferior Hemorrhoidal Vessels and Nerves, 

Deep Layer of the Superficial Fascia, 

Superficial Perineal Vessels and Nerves, 

Accelerator Urina Muscle ^ (posterior fibres). 

Transversus Perinei MmcU ' and ArUry^ 



Aniaior Layer ef the Deep Perineal Faida. 

Compressor Urethra Musile (i few fibres). 

Levator Ani MuicU^ (anlerior EbrcB). 

Membranous and Frestatic Perlions of the Urethra 

Posterior Layer of the Deep Perinea! Fascia. 

Prostate Gland (in part ooiy). 

Neck of th! Bladder. 
Wb»l Parts arc to be avoided in the lateral Operation of LitB 
otoniy ? They are tlie — 

Bulb and Us Artery, — in front. 
Rectum, — inwardly and posteriorly. 
Pudic Artery, — outwardly. 




Prostate Gland and l'eins,—hy not carrying the deep incision too fur back- 
wards, the entire division of the left lobe of this gland will be avoided. 



L 



THE FEMALE PERINEUM. 
What especial Function does the Female Perineum Perform ? That 
of supporting the posterior wall of the vagina, nnd tlieceby aiJiDE materially 
in the support of the whole vagina, uteius and bladder. The — 

Perineal Body, — is the pyramidal -shaped prolongation of the female peri- 
neum upwards between the vagina and rectum. 
Enumerate tbe chief points of Difference between the Female 
Penneum and that of the Hale. The— 
Orylffaf/ie t'alva, including the vaginal oiitice,— vertoraMs "ive fcvuils 
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perineum, its posterior commissure approaching the anal margin within 

about an inch. 
Superficial Fascia, — is incomplete, by reason of its perforation by the orifice 

of the vulva, but consists of two layers, as in the male. 
Deep Perineal Fascia, — ^being also perforated by the vaginalis less apparent 

than in the male, though presenting two layers, with the urethra perforating 

them, as in the other sex. 
Muscles, — the Sphincter Vaginae takes the place, in the female, of the 

Accelerator Urinse of the male. 
Prostate Gland is wanting, — but its place is occupied by a number of minute 

glands disposed around the neck of the bladder. 



APPENDIX TO POTTER'S ANATOMY. 



fABLES AND PLATES 



OP THE 



ARTERIAL AND NERVOUS 

SYSTEMS. 



ABBREVIATIONS. 

Anas Anastomoses. Inf. Inferior. 

Ant Anterior. Int. Internal. 

Art. or A. . . . Artery. L Left. 

Asc Ascending. M Middle. 

Br Branch. N Nerve. 

Cerv Cervical. PI Plexus. 

Com Common. Post Posterior. 

Commun. . . . Communicating. R Right. 

Desc Descending. Sup Superior. 

Ext External. Superf. .... Superficial. 

Trans Transverse. 



Note —The arteries in the following plates should be colored red, by painting 
them over with ordinary crimson ink, or water-color paint, nsing a fine camel 's- 
hair brush for the purpose. 



Copyright, 1890, by P. Bla>isi<m^ Son <2f C*, 
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ARTERIAL SYSTEM. 



X. 



Pulmoiuury Artery. 
(Plate I.) 



THE ARTERIAL SYSTEM. 



{£ 



Pulmonary Art. (Plate 3) l^"""!"* "T"*" *^°°**' 
PuiJ.ONARvART.(Plate3)l ""* the pulmonary tBSue. 

3 carrying Venous blood. 



' R- Coronary ) ^^ ^j^^ muscular tissue of the heart. 
L. Coronary J 



2. 



Arch of Aorta. 
(Plate I.) 



Innominate 



R. Common Carotid I -^'- ^«^^'^(3). 

^Jnt. Carotid (4). 



R. Subclavian 
. becomes /l;ri//;arv (9) 



Thyroid Axis (6). 

Int. Mammary (7). 

^Sup. Intercostal (8). 

L. Common Carotid, . . Same as R. Common Carotid. 
. L. Subclavian, . . Same as R., continuing as AxiUary (9). 



Bxternal Caorotid. 
(Plate I.) 



Superior 
Thyroid. 



Lingual. 



Facial. 



Occipital. 



Hyoid^ along lower border of os hyoides. 
Super/, Descending^ crosses Com. Carotid. 
Sup, Laryngeal^ to larynx and epiglottis. 
Inf, Laryngeal^ crosses Crico-thyroid membr. 

Hyotdf along upper border of bone. 
Dorsalis Linguce, to tongue, tonsil, pialate, etc. 
Sublingual, to gland, mouth, gums. 
Ranine, under surface of tongue, to lip. 

Inf. {Asc.) Palatine A i""' *^ ^°^ P****** 

'^-ffr. to tonsil. 

Tonsillar, to tonsil and root of tongue. 

Submaxillary, to gland, skin, muscles. 

SubmentaA^;;^^' ^^- *°^: *°'"- ^*^^- 
y Deep Br. to th^Xi^. 

Muscular, to pterygoid, masseter, buccinator. 

Inf. Labial, anas, with br. of 7th and 5th N. 

Inf. Coronary, anas, with br. of inf. dental art 

c J. r- S ^^- of Septum Nasi. 

Sup. Coronary, -J _ . . , 

•"I Br. to ala of nose. 

Lateralis Nasi, to ala and dorsum of nose. 

Angular, termination of facial trunk. 

Muscular, to digastric, stylo-hyoid, stemo- 

mastoid, etc. 
Auricular, to back part of concha. 
Inf. Meningeal, to dura mater in post, fossa. 

Superf. Br. anas. superU 
cervical. 
Princeps Cervicis \ Deep Br. anas, vertebral, 

axidL ^^c£<^ CS.XV .be. of siq^ 
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Post. Auricular. 



3- 

Bxternal 

Carotid. . 
{Continued.) 



' Branches (small), to muscles and glands. 

ranas. with Tympanic of Int 
Stylo-mastoid < Maxil. forming vascular cir< 

^ cle around tympanum. 
Auricular, to cartilage of ear. 



Ascending 



4 



External Branches, to muscles and nerves. 
. ^ Meningeal Branches, to dura mater. 
^ ^ ' y Pharyngeal Branches, 3 or 4 in number. 



Temporal. 



Internal 
Maxillary 
Divisions : 
/. Maxillary. 

2. Pterygoid. 

3, SphenO' 
maxillary. 



TYansverse Facial, lies on the masseter. 
Anterior Auricular Branches, to pinna, etc. 
Middle Temporal, supplies that muscle. 
Anterior Temporal. Itsbrs. directed backward. 
Posterior Temporal, along side of head. 

—^ . f to memb. tympani, anas. with Stylo* 
•^^ t mastoid and Vidian arteries. 
Mid. Meningeal, to dura and cranial bones. 
Small Meningeal, to dura and Gasserian gang. 

{Mylo-hyoid, in that groove, 
^'^f':' I Terminal Brs; 
Mental, J 



Deep Temporal (2), under temporal muscle. 
Pterygoid Brs., to pterygoid muscles. 
Masseteric, to deep surface of masseter. 
Buccal, a small br. to buccinator. 

. SSupr. Dental, to molars, bicuspids. 
Alveolar 1 « . ^ ' /. 

( Branches, to antrum, gums, etc. 

Infraorbital, has several brs. in canal. 
Post. {Desc.) Palatine, to palate, glands, etc. 
Vidian, to Eustachian tube and pharynx. 
Pterygo-palatine,Xo Eustach.tube and pharynx. 

' Artery qfSeptum,toseptutti. 
Spheno-Palatine \ ^^^^rnal Branches (3), to 
OK Nasal, *^® nares, antrum, eth- 

moid and sphenoid cells. 



ARTERIAL SYSTEM. 
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Internal 

Carotid. 

(Plate I.) 



Tympanic, to tympanum by foramen in carotid canal. 
Arteria ReceptacuK (several), in cavernous sinus. 
Ant, Meningeal^ to dura, anas. mid. meningeaL 

Lachrymaly to that gland, lid, etc 
Supraorbital^ the largest sub-branch. 

Post, Ethmoidal \^r^f'''^' *^ ^"^^^ 

(- Nasal Brs., to nose. 

Ant. Ethmoidal, has same branches. 

Sup. Palpebral, arch on margin of lid. 

Inf. Palpebral, margin of lower lid. 

Frontal, to muscles, skin| ^^^-jj^^ 

' JVasal IVorsalis JVasi, j Branches. 



Ophthalmic. 

Groups, 

/. Orbital. 

2, Ocular, 

(Plate 4.) 

Fig. 2. 



r Muscular {fP/rior,to 
*. Inferior, to 



to ocular muscles, 
ocular muscles. 
Ant. Ciliary, to circle on the iriS. 
Short Giliary, 12 or 15, around optic n. 
Long Ciliary, to circles on iris. 
Art. Centralis Retina, to retina. 

Anterior Cerebral | Ant. Communicating, 2 lines long. 

t Anterior, to anterior lobe of brain. 
Middle Cerebrals Posterior, to middle lobe of brain. 

^Median, to the island of Reil. 
„ . . ^ . .. i anas, with Post. Cerebral of Basilar, to 

PMertor C«mmunu:attng,\ fon„ , he circle of Willis. 

Anterior Choroid, to the choroid plexus, etc. 



THE CIRCLE OF WILLIS. 

r Post. Cerebral I />oj/.Owwwim. I Middle I Ant. Cerebral 
■> I Cerebral J 

f Middle 1 
Post. Cerebral V Post, Commun, < ceubbii ai J" Ant. Cerebral 



Basilar 



I 



Ant, Commttn, 
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5. 

Vertebral. 

(Plate X.) 



' Tjti i*\h' / •( ^*^* *** spinal cord and membranes. 

^ \Br, to bodies of Vertebrae posteriorly. 
Muscular Branches, to deep cervical muscles. 
Post. Meningeal^ ramify between dura mater and skull. 

A A ' CA' w /joins its fellow to form Ant. Median Artery of th« 
Anterior SptnaL 1 . , . 

* spinal cord. 

Posterior Spinal, to spinal cord and membranes, laterally. 

r ^ • j^ i n i Internal \ to cerebellum, and choroid plexus 
Inferior Cerebellar^ _ . _ f r *u *u ^r * • 1 
•^ *. External ) of the 4th Ventricle. 

7V/,*.«/^.>. ff^r S^^^'^ory, to that canal. 
iransverse J>rs,\ a a ir r • \^^ r»» 

yAnt. {Inferior) Cerebellar, 

Superior Cerebellar, to pia mater, pineal gland, etc. 

{ Post. Choroid, io choroid plexus. 

Branches, to posterior lobes of 

cerebrum, anas, with Ant. and 

i. Mid. Cerebral Arteries. 



Basilar. • 



. Posterior Cerebral 






6. 
Thyroid 
Axis. 
(Plate I.) 



Inferior Thyroid.. 



Transversalis Colli. 



. Supra-scapular. 



Laryngeal, to posterior muscles of larynx. 

TVacheal Brs. to trachea, anas. Bronchial. 

(Esophageal Brs. to oesophagus. 
^ Ascending Cervical, to muscles, spinal cord. 
^Superficial Cervical, beneath Trapezius, 
i Posterior Scapular, along post, border. 
(Supra-acromial, anas. Acromial Thoracic 
( Communicating, across neck of scapula. 



Comes Nervi Phrenici {Superior Phrenic), to Diaphragm. 

Mediastinal Brs. to connec. tissue, ant. mediastinum. 

Pericardiac Brs. to upper part of pericardium. 

Sternal Brs. to sternum and Triangularis sterni. 

Anterior Intercostals, to 5 or 6 upper intercostal spaces. 

Perforating, to Pectoralis major, mammarv gland, etc. 

,_ , ^. . f -<4n/. /«/^rcoj^a/r, to lower spaces. 
Musculo-phren%c\ „ , , ' j- ta' u ^ 

( Brs. to lower pericardium, Diaphragm, etc. 

^ ^ . _ . . . . f anas. Epigastric of Ext. Iliac. 
'^ Superior Epigastric \ .. „ ^ uj • s ^ 
^ '^ i supplies Rectus abdominis, etc. 



7. 
Internal 
Mammary. 
(Plate I.) 



8. 
Superior 
Intercostal. 
(Plate I.) 



Profunda Cervicis, ascends along back of neck, to axis; anas, with 
Art. princeps cervicis of Occipital. 

Brs. to ist and 2d intercostal spaces, giving br. to post, spinal mus- 
cles, and one to spinal cord, and anas, with Aortic Intercostals. 



AlttEklAt SVStEJil. 



ill 
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9. 

Axillary. 

(Plate 2.) 

I from ist part. 
2d " 

3d 



<< 



<< 



« 



I. 



{ 



■•{ 



3- i 



Superior Thoracic, to Pectoral muscles and wall. 

( Thoracic Brs. to Pectorals. 
Acromial Thoracic \ Acromial Brs. to Deltoid. 

t Descending, to t>oth these muscles. 

Thoracica Longa, to Serratus, Pectorals and gland. 
Thoracica Alaris, to glands of axilla. 

r Subscapular. 
f DorsaHs Scapula, \ Infra-spinous. 
Subscapular. J (, Median. 



. Main trunk to inf. angle of the scapula. 

Anterior aVc«i«A^, | ^^^"°^ °«^,^ of humerus, to Deltoid. 

I Br. to shoulder-jomt. 

Posterior Circumflex \ ^~""d, "«^^ ^f humerus, to Deltoid 

t muscle and shoulder-jomt. 

Becomes Brachial (id), at lower margin of tendon of the Teres 
major muscle. 



xo. 
Brachial. 

(Plate 2.) 



SuPBRioR Profunda, 



Post. Articular, to elbow, and inner side 

of arm. 
Main trunk, in spiral groove of the 
, humerus, to Deltoid, Triceps, etc. 
Nutrient, to nutritious canal of humerus. 
Inferior Profunda, to inner .condyle and olecranon. 
Anastomotica Magna, transversely inwards on Brachialis an- 

ticus muscle, anas, with several arteries. 
Muscular, 3 or 4, to muscles in course of artery. 
Bifurcates into Radial (ii) and Ulnar (12), about % inch below 
the bend of the elbow. 



XX. 

Radial. 

(Plate 2.) 

1. In forearm. 

2. In wrist. 

3. In hand. 



I. 



2. 



Radial Recurrent, anas, branches of Sup. profunda. 
Muscular Brs. to muscles on radial side of arm. 

Superficialis Voice, j ^° muscles of thumb, anas, with Ulnar 

^ Art. completing Superf. Palmar Arch. 
Ant. Carpal, to wrist-joints, anas. Ant. Carpal of Ulnar. 

Post. Carpal |^^ wrist-joints, anas. Post. Carpal of Ulnar. 
V Dorsal Interosseous, for 3d and 4th spaces. 
Metacarpal, is the First Dorsal Interosseous Branch. 
Dorsales Pollicis (2), laterally on dorsum of thumb. 
DorsaHs Indicis, on radial side of index dorsum. 

Princeps Pollicis, {2 Brs. forming arch on last phalanx. 

RadiaKs Indicis, along radial side of index finger. 
Perforantes (3) between heads of last Dorsal Interossei. 

Palmar Interossea \ ^3 o^ 4) along Interossei muscles, given 

^ off by Deep Palmar Arch. 

Forms Deep Palmar Arch in the hand, by inosculating with the 
Communicating from the Ulnar, at the base of the metacarpfll 
bone of the little finger. 



Wi 
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Anterior 
Interosseous 



12. 

Ulnar. 
(Plate a>. 

1. In forearm. 

2. In wrist. 

3. In hand. 



I. 



' Anterior Ulnar Recurrent ^ ascends in front of inner condyle 
Posterior Ulnar RecurretU^ ascends behind inner condyle. 

pierces Interosseous mem< 
brane, descending to back 
of wrist. 
Muscular Branches, 
Nutrient^ of both bones. 
Br, on Pronator quadratus. 
^Median^ along median n. 
'to back of wrist. 
Post. Interosseous Recur-' 
rentf to ext. condyle of 
humerus. 
Muscular f to muscles on ulnar side of arm. 



Interosseous- 



Posterior 
Interosseous 



2, 



{ 



Anterior Carpal^ to joints, anas. Carpal of Radial. 

Posterior Carnal /'^ J®'"^ of wrist, anas. Carpal of Radial. 
* *. Br. forming Post. Carpal Arch. 

{anas, with termination of Radial 
Artery, forming the Deep Palmar 
Arch. 
'from convexity of Superf. Palmar Arch, to ulnar 
side of little finger, and adjoining sides of 
ring, middle, and index fingers (rest supplied 
by radial). 

Forms Superficial Palmar Arch in palm of hand, by inoscu- 
lating with Superficialis Volse of Radial Artery. 



^ Digital (4), 



Bronchial Arteries (3) nutrient vessels of the lungs. 
(Esophageal, (4 or 5) anas. brs. Inf. Thyroid, Phrenic, Gastric. 
Pericardiac^ Brs. distributed to the pericardium. 

ANTERIOR (Prop»)\^'--^°^<^ lower border Of rib. 

I Br. along upper border of rib. 

^Spinal, to vertebrae, cord, etc 

L Posterior {Dorsal) \ j^.cular, to tissues of back. 

. Posterior Mediastinal^ (several) to glands, etc., in mediastinum. 



13. 

Thoracic 

Aorta. 

(Plate 3.) 



Intercostal 

(20) 




w^ i 
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Phrenic 



CCBLIAC 

Axis. 



14. 

Abdominal 

Aorta. 

(Plate 3.) 



Gastric, 



Hepatic 



GaslrthduodenaltSt • 



Superior 
Mesenteric 



{Internal, to front of thorax and Diaphragm. 
Exlemai, to side of thorax. 

to cardiac orifice of stomach, cardiac 

end, then along lesser curvature to 

pylorus, where it anas, with Pyloric 

Br. of Hepatic Art. 

' Pyloric^ to pylorus, anas. Gastric Art. 

Gastro-epiploica 
Dextra^ along 
greater curva- 
ture. 
Pancreatico-dMO- 
denaliSt to those 
organs. 
^ Cystic^ br. R. Hepatic, to gall-bladder. 

Pancreatica Parva | ^^ ^j^^ pancreas. 

Pancreatica Magna * 

Gastric ( Vasa Brevia), 5 to 7, to the 

greater curvature of stomach. 
Gastro-epiploica Sinistra^ along the 
greater curvature, from left to right. 
Terminal Brs enter hilum of Spleen. 
Inferior Pancreatico-duodenal^ to those organs. 
Vasa Intestini Tenuis (12 to 15) form arches in 
mesentery, in several series, from terminal 
arches branches ramify on intestines. 

Ileo-colic f-^*if^^^^* anas. Vasa intes. ten. 
i Superior, anas. Colica dextra. 

Colica Dextra P"^' ^'^^ I Arches branching to 
Asc. Br, ) ascending colon. 



Splenic 



t: 



Inferior 
Mesenteric 



Colica ^^rf^j/^^-A' I Arches, branching to trans, 
t L^t i verse colon. 
Supra-Renal, to supra-renal capsule. 
Renal -f ^^^' ^^ substance of kidney. 

^ Small Brs. to capsule, ureter, etc. 
Spermatic (or Ovarian) to testes or ovaries. 

Colica Sinistra P^^' | Arches branching to 6m. 

i Desc. ) scendmg colon. 
Sigmoid, across Psoas to that flexure of colon. 

Sup. Hemorrhoidal, \ ^J- 1^ ['£*** \ side of rectum. 
'^ -^ I Br. to left J 

f to muscles, etc., of back. 

f Dorsal |^^^^^ ^^ canal {^^- } Arches. 

i Abdominal, between abdominal muscles. 
Middle Sacral, to coccyx, anas. Lateral Sacral. 
Bifurcates , . / Right Com. Iliac, R, Int. and Ext. lUac (15, i6)b 
* \ Left Com. Iliac, L. Int. and'Ext, IKac (15, 161. 
Bifurcation occurs at 4th Lumbar Vertebra, opposite U mbq i c« i> 



Lumbar (4) 
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' Superior Vencdl \'^^' ^ ^^ Deferens, to that organ. 

i Middle Vesical, to base of bladder. 
Inferior Vesical, to base of bladder, prostate gland, etc. 
Middle Hemorrhoidal, to rectum, anas, other hem. arteries. 

Uterine, to neck of uterus j^'^^' *° bladder. 

i. Brs. to ureter. 

Vaginal, analogous to Inf. Vesical in male. 



15. 

Internal Iliac. 

Anterior 
Trunk. 

(Plate 4.) 



} 



In the female. 



Obturator. 






Iliac, to iliac bone and Iliacus muscle. 
Vesical, backwards to the bladder. 
Pubic, on the back of pubic bone. 
Internal, inner margin obturator foramen. 
External [^^^^^ margin obturator foramen, 
i Br. to hip-joint by cotyloid notch. 



Internal 

PUDIC. 



Sciatic. 



Inf (Ext.) Hemorrhoidal, 2 or 3 to anus. 
Supetf. Perineal, to scrotum, etc. 
TVansverse Perineal, to muscle of same name. 
Artery of the Bulb, large but very short. 
Art. of Corpus Cavemosum, to that body. 
. Dorsal Artery of the Penis, thereto. 

• 

Muscular Brs. within the pelvis. 
Hemorrhoidal Brs. to the rectum. 
Ve.^al Brs. to base and neck of bladder. 
Coccygeal, to back of coccyx. 
Inf Gluteal (3 or 4) to Gluteus maximus. 
Coffus Nervi Ischiadici, along sciatic nerve. 
Musctilar Brs, to back of hip. 
Articular Brs, to capsule of joint. 



\ 
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15. 
Internal Iliac. 

Posterior 
Trunk. 



r Gluteal - 



' Muscular Brs. within the pelvis. 
Nutrient^ of the Ilium. 
Superficial^ to Gluteus maximus, etc. 



Deep /•S«>^''*^» to ant. sup. spine of Ilium. 
'• Inferior t to 



Ilio-Lumbar 



glutei and hip-joint. 

I niax:^ to Iliacus intemus and Ilium. 
* I Lumbar I *° Psoas and Quad, lumborum. 
^-^i^a/ ^r. to cord and membra 



membranes. 



Superior Lateral Sacralf to dorsum of sacrum. 
Inferior Lateral Sacral, to front of sacrum, and coccyx, anas 

with Sacra media, etc. 



' Muscular Brs. several, to Psoas and glands. 

r Cremasteric^ to cremaster muscle. 
Epigastric -< Pubic, to inner side of femoral ring. 

^Muscutar, to abdominal muscles and skin. 

Circumflex Iliac, /betw. Transversalis and Int. oblique. 

^Br. anas, with Lumbar and Epigastric 

Becomes Femoral (17) at Poupart's Ligament. 



z6. 

External Iliac. 

(Plate 4.) 



Superficial Epigastric, in superf. fascia, to umbilicus. 
Superf, Circumflex Iliac, outwards to iliac crest. 
Supeff. Ext, Pudic, inwards to skin of penis, scrotum, etc. 
Deep Ext, Pudic, inwards to skin of perineum, etc. 

{Asc, Brs. outer side of hip. 
Transverse, to back of hip. 
Descending, as far as knee. 
{Ascending, to Adductors, etc. 
Descending, to Adductors, etc* 
Articular, to head of femur. 
Superior, pierces Adductor magnus. 

Middle \ Nutrient of Femur, 

Inferior, pierces Adductor magnus. 

Muscular (2 to 7), along course of the artery. 



X7. 
Femoral. 
(Plate 4.) 



Profunda 
Fbmoris. 



. Petf orating 



ANASTOMOTICA Magna, |S»/>«-/<:«/ ^n to Integument. 

^ Deep Br. to inner side of Knee and joint 

Becomes Popliteal (18), at opening in Adductor magnus. 
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i8. 

Popliteal. 

(Plate 4) 



Muscular ^ •^Hp^^'io^ -Brs. to Vastus ext. and flexor muscles. 

^ Inferior or Sural {2), to Gastrocnemius and Plantahs. 
Cutaneous Brs. to integument of calf. 
Superior Internal Articular^ to Vastus int. and joint. 
Superior External Articular, to Vastus ext. and joint. 
Azygos Articular ^ to sjmovial membrane of joint. 
Inferior Internal Articular, to liead of tibia and joint. 
Inferior External Articular, to front of knee-joint. 

Bifurcates into /Anterior Tibial (19) | at lower border 
<^ Posterior Tibial (20) / Popliteus muscle. 



Recurrent Tibial, on front and sides of knee-joint. 
Muscular Brs, numerous to muscles of leg. 
Internal Malleolar, beneath tendon of Tibialis anticus. 
External Malleolar, to outer ankle. 

' Tarsea, to tarsal joints and Ext. brev. digit. 



19. 

Anterior 

Tibials 

(Plate 5.) 



DoRSALis Pedis 



Metatarsea ( 3 InterosseeB, \ ^^^^^^ ^' 
i ( Dorsal Br. 

Dorsalis Hallucis [ »^- ^° i""^'' °^ 8^^^^ *°«- 

^ Br. to great and 2d toes. 

Communicating, \ ^"^«- Ext Plantar (Arch). 

y 2 Digital Brs. 

Ends in the Plantar Arch. 



ao. 

Posterior 

Tibial. 

(Plate 5,) 



/ Anterior Peroneal, pierces interosseous membrane. 
Peroneal -< Nutrient of Fibula, to that bone. 
y. Muscular Brs. in its course. 

Muscular, to Soleus, etc., on back of leg. 
Nutrient of Tibia, the largest nutrient artery of bone. 
Communicating Br. to the Peroneal, near its end 
Internal Calcanean Brs. to the heel, and sole of foot. 
Internal Plantar, along inner side of foot. 

Brs. to muscles, fascia and skin. 
Posterior Perforating (3) Branches. 

External Plantar, { 4 Digital, | Ant. Perforating Branches. 

Ends as the Plantar Arch, anas, 
with Commun. Br. of Dorsalis Pedis. 



TABLES AND PLATES 



OP THB 



NERVOUS SYSTEM. 



Note.— These Tables are of original arrangement, and are designed to show th« 
origin, formation and distribution of each nerve. They are generally self-explanatory. 
That for the ad Cranial (Optic Nerve) is too long for the width of the page, and breakf 
at the Optic Commissure, which is repeated again where the table continues below. 

Sam'l 0. L. Pqttbr. • 
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THE CRANIAL NERVES. 

/-Ethmoidal foramina, ao, 
ist NERVE,— Olfactory. Funcium,smei\. Extt,—< in cribriform plate of Eth- 

V D^oid bone. 

Ejtrt . ^o<>/, Temp.-sphen. lobe, \ ♦ N ( "^^'* Filaments ^ to outer wall of nasal cavity. 
Mid. Root^ Olfac. tubercle, > • n lu'S ■^'^* FUaments, to root of cavity. 
Int. Rooty Gyrus fornicat. ) wn/. Filaments^ to Septum nasi. 



ad NERVE,— Optic. /^tiMCifum,— sight. .£!rtf,— Optic foramen 

Optic thalamus \ / Longitudinal \ 

Corp. geniculata > Fibres < Decussating >Left Optic Tract 

Corp. quad. ant. ) \ Inter-cerebral J 



Optic 

.COMMISSURBi 

or Chiasm 



^ 



Corp. quad. ant.\ t Inter-cerebral >. 

Corp. geniculata [-Fibres < Decussating > Right Optic Tract 

Optic thalamus ^ ^Longitudinal J 

{Longitudinal^ to temporal % of retina "v 

Decussating y fr. opp. tract to nasal % of ret. > L. Eye. 

Inter-retinal, fr. opp. retina to retina ' 
ad 

t Inter-retinal, fr. opp. retina to retina \ 

Optic l^.l Decussating, fr. opp. tract to nasal % of ret. > R. Eye. 
^Longitudinal, to temporal % of retina. ^ 



3d NERVE,- Motor Oculi. -F«n^/tim,— motion. £rM,— Sphenoidal fissure. 

Corp. quadrig. ' 
Valve of Vieus. 
Aqued. of Syl. 
• Cms cerebri. J " ' * motor root to Ciliary Ganglion. 

Supplies all the Ocular muscles, including iris, except Sup. oblique and Ext. Rectus. 



{Sup. Branch, to Lev. palp, sup., Rectus superior. 
^ * \inf. Branch i^^ Rectus int., Rect. inf., Inf. oblique. 

i motor root to Ciliarv (XanaWctn. 



4th NERVE,— Trochlear. -Pwnc/iVm,— motion. £';r»f,— Sphenoidal fissure. 

Valve of^Vieus.l 4th N. \^l S"P- Oblique on upper (orbital) surface. 
Crus cerebri ) Branch to Cavernous Plexus of Sympathetic. 

Is the smallest cranial nerve, tuith the longest nerve-course in the cranial cavity. 



Plate 6' 



The Cranial. Nerves. 



Tf^JVcTVPr Qlfojctifry: 



Bu2h 




Oi/hctoryTildine rtts 



2'^JV^7Vc.'-(^Bittc 



Corp. 




trochlear 



■Po-tte-p^ Suei. 
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5th NERVE,— Trigeminus. 

(See Page 131, ante.) 



jFunciions, Sensation, Motion, Special sense. 



Nucleus in floor, 
of 4th Ventri- 
cle, and side 
of Pons, 
for 

Sensory Root^ 
and the Gang- 
lion of Gasser. 

Nucleus in floor 
of 4th Ventri- 
cle, and side 
of Pons, 
for 
Motor Root. 



5th N. 
Trigeminus. 



(i) Ophthalmic . 
by Sphenoidal 
fissure. 



(2) Superior 

Maxillary 
by For. rotund. 

.4 



i>-on/a/j Supraorbital. 

< Supratrochlear. 
Lachrymal, 

Ganglionic. 

Long Ciliary. 
Nasal. \ Infratrochlear. 

Int. Nasal. 

Ext. Nasal. 

' Temporo-malar, | j^ Spheno- 
Spheno-palatine. > max. 
Post. Dental, i Foramen. 
Mid. Dental 
Ant. Dental 

Palpebral. 

Nasal. 

Labial. 



U 



In Canal. 



Infra- 
orbital 



{■ 



lon 
j face. 



(3) Inferior 
Maxillary. ■ 
by For. Ovale. 



Ant. 
Div. 



Mid. 
Div.' 



Masseteric.* 

Deep Temporal* j^"'* ^^'* 

C Post. Br.* 

Buccal. 

<- Br. of Distribution. 



Inferior ^ 
Dental. 



Mylo-hyoid. 
Dental Brs. 



Terminal 



{ 



Incisor. 
Menial. 



Post. jAuriculo- 
^'^"^ {Temporal. 



Ant. Temporal. 
Post. Temporal. 
Sup. Auricular. 
Inf. Auricular. 
Br. of Commun*n. 
to Meat. Auditor, 
to articulation. 
Parotid. 



* Motor Branches t going to the muscles of mastication. 
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THE NERVOUS SYSTEM .-^Continued. 



7th NERVB,— Facial, 

(See ante^ p 



Origin, 

Nucleus in 

floor of the 

4th Ventricle 

and 

groove 

between 

Olivary and 

restiform 

bodies of 

medulla 

oblongata. 



or Portio Dura. 

. 131.) 

' In auditory canal. Br, to Auditory N. 



Fimctum, — Motion. 



.TthN. 
Facial 



e 
o 

u 

e 

a 
a 

o 
O 



J3 

c 

g 

PQ 



e 
o 

•s 

0) 



O 

s 

e 
PQ 



_ . J .. r fZ^^^/V/rwa/.to Meckel's Ganglio:.' 
In Aqueduct of c- ,f » ^ » * z^* f 

^ .SmoZf Petrosal, to Otic ganglion. 



Fallopius . 



At exit from the 
Stylo- mastoid. 
Foramen 



On the face . 



Ext. Petrosal, to meningeal plexus. 
. Tympanic Br, to ear. 

Br. to Great Auricular (Ccrv. Plex.) 
Br. to Auriculo-Temporal (5th). 
Br. to Pneumogastric. 
Br. to Glosso-pharyngeal. 
Br. to Carotid Plexus (Symp.). 

Brs. to 5th Nerve. 



In Aqueduct oi ( Tjmpanic Nerve. 
Fallopius . . . \^Chorda Tympani Nerve, 



Near Stylo -mas- 
toid Foramen. 



On the face * 



rP05/.^«rtc«/flrjAuricutar. 
tOccipitaL 
Br. to Digastric. 
Br. to Stylo-hyoid. 
Linguai. 

{Temporal, 
Malar, 
It^fra-orhital. 
{Buccal. 
Supra-maxiUary, 
InfrO'maxiUary, 



^Forming the Pes Anserinus, or Goose-foot, as these branches are named. 



Plate 8 



The Graniai. Nerves. 



iV} Nerve -Fac ial,or Portia Dura. 




nialS^ 



REFERENCES. 

I. GREAT PETROSAL, TO FORM VfDIAN WITH N95. 

2. SMALL PETROSAL JO OTIC GANGLION, 

3. EXTERNAL PETROSAL JO PLEXUS CM MID. MENINGEAL ARTERY. 

4. T/MPANIC BR. TO STAPEDIUS, ETC. 

5. BR. FROM CAROTID PLEXUS, MAKINjG VIDIAN, WITH N9 I 
6.7. BRS.TOAURICULO-TEMPORAL OF ST*? 

8. BR TO AURICULAR OF VAGUS. 

M.THE GANGLION OF MECKEL. 

O.A.F. ORIFICE or AQUEDUCTUS FALLOPK. 



Poiter. del 
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THE NERVOUS SYSTEM. -Continued. 



The Eighth Pair (Willis) includes the 9th Glosso-pharyngeal, loth Pneumo« 
GASTRIC, and nth Spinal Accessory,— all of which Exit by the Jugular Foramen^ oi 
Foramen Lacerum Posterius. 



9th NERVE, — Glossopharyngeal. Functions^ — Motion, Sensation, Special Sense. 
(See ante^ page 132.) 



Origin. 

A Gray nucleus in 
floor of 4th Vent. 

and 

medulla oblong. 

behind the 

olivary body. 



gth Nerve 
Glosso- 



Tympanic. 
(Jacobson's N.) 



. f Large Petrosal. 
Commumca- 1 g^^j Petrosal, 
tmg Brs. to Icarotid Plexus. 



Distributing ( Fenestra ovalis. 
Brs to 1 F^"^stra rotunda. 
V Eustachian tube. 
Carotid Branches. 

pharyngeal. Pharyngeal Brs.— to Pharyngeal Plexus. 
Muscular Brs. — ^to muscles of pharynx. 
Tonsillar Brs.— to Tonsillar Plexus. 
Lingual Brs.— to post. >^ of tongue, giving taste 
thereto. 



loth NERVE,— Pneumogastric, or Vagus. 
(See ante, page 132.) 



Functions, j Sensation, 
t Motion. 



Origin. 

A nucleus in the 
floor of 4th Vent- 
ricle below that 

of 9th nerve 

and 

groove between 

olivary and 
restiform bodies 

of medulla. 



xoth Nerve 
Vagus. 



^wriifi^ar (Arnold's Nerve). 
Pharyngeal. 

Sup. Laryngeal i^^^- ^^' 
tint. Br. 

Recurrent or Inf. Laryngeal 

Cervical Cardiac, 

Thoracic Cardiac, 

Ant. Pulmonary, 

Post. Pulmonary, 

Gastric, Intestinal. 

Hepatic. Renal, Splenic, i 



Probably comes 
from the Spinal 
Accessory, and 
supplies all the 

laryngeal 

muscles except 

crico-thyroid. 



[■Terminal Brs. 



Gives sensation to external ear and larynx, motion to other parts, also vaso-motorial, 
inhibitory, trophic and secretory influences. A nerve of deglutition, phonation, respU 
ration, circulation, and digestion. The Auriculo-Laryngo-Pharyngo-CElsophago- 
Tracheo-Pulmono-Cardio-Gastro-Hepatic-Intestinal-Renal-Splenic Nerve. 



nth NERVE,— Spinal Accessory. 



Function, — Motion. 



(See ante, page 132.) 
Origin. 



The floor of 4th 

Ventricle, and 

gray horn in 

cord, down to 

6th Cervical N. 



nth Nerve < 



Branch to Vagus, ganglion of root. 

Internal, anastomosing with Vagus, is probably 
the Recurrent Laryngeal Br. of the latter nerve. 

External, or Muscular, to (Sterno-mastoid. 

vTrapeziur. 



A motor nerve to the muscles named, also probably to the laryngeal also. 



Plate 9. 

^ The Cranial Xerves. 
r<v The Rth Pair of Ner\"es, 

y^^J comprtsing the 

/^y^-S^ gih or Glosso- pharyngeal. 
or Pneumogastric, 
or Spinal Accesst 




260 



NERVOUS SYSTEM. 



THE NERVOUS SYSTEM .-Continued. 



6th NERVE,— Abducena (See amie, page 131). 



Origin. — Same as 7th, 
a gray nucleus in floor 
of 4th Ventricle, 

and 
lower border of Pons. 



6th Nerve, Abducena. 



-Pi«ic/iiw..|MoUon to Ext 
t Rectus of Eye. 

Exit by sphenoidal fissure be- 
tween the two heads of the 
Ext. Rectus muscle of the 
eye. 

/Vo branches. 



8th NERVE,— Auditory, or Portio Molus of thb tth Pair. 



Origin. — ^Striae in floor 
and anterior wall of 
the 4th Ventricle, 

and 

winds around the 

restiform body. 



8th Nerve. 
Auditory. 



/^KiMT/Aoif,- Special Sense. 

/ 2 Semi-circ. canals. 
Vestibular t to< Utricle. 
V Saccule. 

/ Post. S.-C. canal. 
Cochlear, to < Saccule-mtride Wall. 

vCochlea, and Organ of CorU. 



A nerve of special sense (hearing), fully described on page 225, ante. Its Exit is 
by the Internal Auditory Meatus, through the Internal Auditory Canal, to the internal 
ear. It is the only cranial nerve which does not leave the cranial wall. 



tath NERVE,— Hypogloaaal (Nonus or 9TH of Willis). 

Function, — Motor of tongue, etc 



Orrjfxw.— Nucleus in 
floor of 4th Ventricle, 

and 
groove between the 

pyramidal and 

olivary bodies of 

the medulla. 



lath Nerve, 
Hypoglossal ' 



Communicatittg Brs. to 



Gustatory of 5th. 
Sympathetic. 
I, 3, Cervical. 
Vagus. 



Descendent Noni, 



' Br. to Stemo-hyoid. 
Br. to Stemo-thyroid. 
Br. to Omo-hyoid. 
Joins Communicans 
Noni Nerve. 



Thyro-hoid, to that muscle. 

IStylo-glossus. 
Genio-hyo-glossUi, 



Exit, by Ant. Condyloid foramen. 



The Cramial Ner\'ks. 



6? Nerve.- Abdm 
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THE SPINAL NERVES, 31 PAIRS. 

8 Cervical, 12 Dorsal, 5 Lumbar, 5 Sacral, i Coccygbal* 

N. B.— Read from the Black Type outwards to left and right. 



Each 



to muscles and|£^/i?n}pf 3 ^^, ^^^^ |ant. Division, to 
skinofback.l/«/.^ni . \ Ji^jdesinto J Plexuses, etc. 



Post Div. of 2d N. 
Post. M. of head, etc. 
Complexus Muscle. 
Skin of occiput. 



Post. 
Div. 



Z8t Cervical 

Nerve. 

, Sub-occipital ^ 



Ant. 
Div. 



' Brs. (3) to Recti cap. Muscles. 
C2Cery. N. 
Commun^g Vagus N. 
Brs. to Hypogl. N. 

.Sup. Cerv. Gang. 
Br, to Occip-atloid artic'n. 



Splenius 

Cerv. ascendens 

Transv.-colli 

Trach-mastoid 

Complexus 

to ist Cerv. N. 
Skin of occiput. 
Auricular. 



Ext. Branch 
supplying 



Int. Br. or 
Great Occip. , 



Post. 
Div. 



ad 

Cervical 

Nerve. 



Ant. 
Div. 



FU. to Stemo-mastoid M. 
Asc. Br. to ist Cerv. N. 
Desc. Br. to 3d Cerv. N. 
Fil. to Commun. Noni N. 
Occipitalis Minor Nerve, 



Splenius 

Cerv. ascend. Ext. Br, 

Trans, colli supplies 

Trach-mast. 

Integument of) Int. Br. 
occiput. J to supply^ 



Post. 
Div. 



3d 

Cervical 

Nerve. 



Ant. 
Div. 



Ascen. 
Br. 



Descen. 
Br. 



Auric. Magnus. 
Superf. Cervical. 
Br. to 2d Cerv. N. 
Br. toSpinal-ac. 

Fit. to 4th Nerve. 
FU. to Lev. ang. scap. 
Supra-clavicular, 
Fil. to Com. Noni N. 
FU. to Phrenic N. 



Muscles of the Back 



■{T.:{ 



4th Cervical 
Nerve. 



( 



Ant. 
Div. 



Fil.U>zd Cerv. N. 
FU. to 5th Cerv. N. 
FU. to Phrenic N. 
FU. to Scalenus medius. 
Fil. to Supra-clavic. N. 



Anterior 

Branches 

of 

ist Cerv. N. 

2d Cerv. N. 

3d Cerv. N. 

4th Cerv. N. 



Cervical 
Plexus. 



(Superficial Br. S^^^^^^^^ ^^^ (s) to head and shoulder. 
' ' ( Descending Set (3) Sternal, Clavic. Acrom. 

-^ (Vagus. 

Communica- J Hypogl. 

^i"« ^o isymp. 
Muscular. 



Deep Branches 



(Internal Set • 

CoMMUNic. Noni Nbrvb. 
.Phrenic Nerve. 

External Set i^''^''''^ ^^^- , , „ 

<. Comm'g tA Spmal-acc. N. 



THE SPINALNERVES. 
Cervical Plexus. 




MUSCLES. 
MASTOID MUSCLE. 
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THE NERVOUS SYSTEM .-ContiaMd. 



THE BRACHIAL PLEXUS. 



Ant. Div. 

5th 

Cervical 

Nerve. 

Ant. Div. 

6th 

Cervical 

Nerve. 

Ant. Div. 

7th 

Cervical 

Nerve. 

Ant. Div. 

8th 
Cervical 

Nerve. 

Ant. Div. 

ist 

Dorsal 

Nerve. 



Outer 
Cord. 



Inner 
Cord. 



Brachial 
Plexus. 



Outer 
Cord. 



73 



I 



Muscular t to 



•r— 

U 

I 



Post, Thoracic N, at ( *® 

£jrf. Respiratory N, qfBein SerraL 

^. mag. 

/ Snpra-^inatas. 
Suprarscc^ulart to < Infra-spinatus. 

Ishoulder-joint. 
Rhomboidei (5, 6, Cerv.) 
Subclavius (5, 6, Ccrv.) 
Scaleni (6, 7, Cov.) 
Long, colli (6, 7, C«rv.) 
Lev. ang. scai>.(s, Cerv.) 
-ffr. to Phrenic Nerve. 

Br, to Posterior Cord of Plexus. 

External Ant. Thoracic^ to Pect. mi^or. 

„ . , Muscular. 

Extemalf or 

Musculo- Cutaneous. 
(No. 2.) 



Anterior. 
Posterior. 
Articular. 
Median Nerve (outer head) (No. 3). 



Inner 

Cord. ' 



Posterior 
Cord. 



r Scaleni (8, Cerv.) 
Muscular, to •< Long, colli (8, Cerv.) 

^ Above Clavicle. 
Br, to Posterior Cord of Plexus. 
Int, Ant. Thoracic, to Pectoral muscles 
Internal Cutaneous (No. 5). 
Lesser Int. Cutan. {JV. of Wrisber^'), 
Median Nerve (inner head) (No. 3). 
Ulnar Nerve (No. 7). 

7^/ Subscapular, to Subscap. M. 
2d Subscapular, to Lat. dorsi. 
3d Scapular, to Teres major. 
Circumflex, to Deltoid and skin. 
Muscular. 



Musculo-Spiral 
(No. 10). 



Note.^Nos. 1, 3, Si ^c,, r^fer to the next two Tables, 



Cutaneous. 
Radial. 
.Post. InterosseoiMk 



The Spinal NEm-Es 



Brachial Plexus 




SERMTIDIItlFmSEHRMUS 

utauam 

H ITS ;>° POTION. EXTKHU 



N 



V 



\ 









-^ 



Nn 






. \ 



X. \ 



\ 



\ 



V 







\. 



■\\ 



2G6 



NERVOUS SYSTEM. 



THE NERVOUS SYSTEM. -Continued. 

NERVES OF THE UPPER EXTREMITY. 
Terminal Branches of the Brachial Plexus. 



' (i) External Anterior Thoracic, to Pectoralis major. 

{Coraco-brachialis. 
Biceps. 
Brachialis anticus. 



d 

N 
V 

K 



u 

m 

V 

U3 



u 
O 
U 

u 

V 

** 

d 
O 



(2) External or 
Musculo- 
cutaneous. 



o 
fa 



(3) Median. 



c 



Anterior Br. 



Posterior Br. 



fSkin of forearm (front). 
\ Skin of ball of thumb, 
[joins Radial Nerve. 

Skin of forearm (back). 
Joins Radial Nerve. 
Joins Ext Cutan. Br. of 
Musculo-spiral N. 



Articular Br. ■[ to Elbow-joint. 



Muscular ^ to . 



Anterior 

Interosseous. 



f Pronator radii teres. 

Flex, carpi rad. 

Palm, longus. 
^ Flex. subl. digit. 

to Flex. long. poll. 

to Flex. prof, digit. (Ext. %.) 

to Pronat. quadrat. 



Palmar f Skin of palm. 

Cutaneous. \ Skin of ball of thumb. 



External Br. 



Internal Br. 



to Abduct, poll, 
to Opponens poll, 
to Flex. brev. poll. 
Digital, to thumb. 
Digital, to iBt finger. 

Digital, to contiguous sides 
of index, middle and ring 
fingers. 

Filaments to two outer Lum- 
bricales. 



The Spinal Nkrvks. 



Plate 13 
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THE NERVOUS SYSTEM. -Continued, 



OB 

d 

N 
V 



43 
U 

V 



O 

U 

a 



' (4) Internal Anterior Thoracic, to both Pectoral muscles. 

/ \ i.,^.,««», <-.,^.^,»«,« ^ Anterior Br. to skin of forearm, inner side. 
(5) Internal Cutaneous < „ , . „,,. rr . ., 

i Posterior Br. to skm of forearm, inner side. 



(6) Lesser Internal Cutaneous. 
{N. of Wrisberg.) 



(7) Ulnar 



u 
o 



•d 

e 

a: 



r Is often wanting, Intercosto-humeral tak« 
< ing its place, to post, surface of lowef 
V %ol skin of arm. 

Articular^ ... to Elbow-joint. 

Muscular, . . . toj^^^^' ^^^•"J"^"^- , 

■ I Flex. prof. dig. (inner J4.) 

Palmar Cutaneous, Skin of front wrist, and palm of hand. 
Dorsal Cutaneous. Skin of back wrist, and i^ fingers. 
Articular, ... to Wrist-joint. 

Superficial Brs. to | P^lmaris brevis. 

^ Skin of i^ fingers. 



Deep Brs. 



to 



' Muscles of little finger 
Interossei. 
2 inner Lumbricales. 
Adduc. pollicis. 
Flex. brev. poll, (inner bead). 



{ist upper, to Subscapular muscle, 
2d Long, to Latiss. dorsi. 
3d Lower, to Teres major. 



d 

N 



u 

n 

U3 



•d 

u 
O 

U 

O 

C 

V 

o 



(9) Circumflex 



(10) Musculo- 

Spiral. 



Superior Br. 



Inferior Br. 



Muscular, 



jQ f Deltoid. 

(^Skin of shoulder. 

{Teres minor. 
Deltoid (post ). 
Skin of shoulder. 

(Triceps, Anconeus. 
Brach. anticus 
Supin. long. 



tExt. carpi, rad. long. 
Cutaneous, to skin of arm. 



Radial. 



{External Br. to skin of thumb. 



I Internal Br, 



-{' 



Posterior 
Interosseous 



to skin of 3K fingers on 
radial side of dorsum. 

' to all muscles on back of forearm, 
except Anconeus, Sup. long, and 
Ext carpi radialis long. 

. Filaments to wrist-joints. 



KERVOUS SYSTEM. 
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THB NERVOUS SYSTEM .-Continued. 



THE DORSAL NERVES. 
N. B.— Read from the Black Types outwards to left and right. 



Transv. colli. 
Longis. dorsi. 
Trachelo-mast. 
Levat. costar. 
Sacro-lumbal. 
Accessorius. 



Ext. Brs. 
•-«to 



-sp. dorsi. ") f , 
if Spinas. Y '_ 
of back. J * 



Semi-sp. dorsi. 

Multlf 

Skin 



Brs. 
to 





Each 


Post. 
' Div. 


6 Upper 


Dorsal 




. Nerves. , 



Ant. Div. 

Thoracic 

Intercostals 



Muscular. Pntercoe. 
< Tri. Ster. 



Lateral 
Cutaneous. 



Skin of 
Chest, 
Breast, 
Side, 
Back. 



. . /Skin of 

Anterior J ^^ 

. Cutaneous, \ _ ]_ 
V Breast 



Same as above, i 

Skin of back. ]^^t.Brs. 



Same as above, i 

No br. to skin. ] Int. Brs, 



Post. 
Div. 



Bach 
6 Lower 

Dorsal 
. Nerves. 



Ant. Div. 

or 

• Thoracico- ' 

abdominal 
Intercostals 



- _ , / Intercos. 
Muscular. \ ... -_ 
( Abdom.N£ 



Lateral f 
Cutaneous, i 



Anterior 
Cutaneous. 



.{ 



Skin of 

Abdomen, 

etc. 

Recti M. 
Skin of 
Abdomen. 
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THE LUMBAR AND SACRAL NERVES. 

(Distribution shown on next Table.) , 



An 

External Branch, 

sending filaments 

to the Erector 

spinee and 

Intertransversales 

muscles, and the 

skin of the gluteal 

region, posteriorly. 



An 
Internal Branch, 
sending filaments 

to the Multifid. 

spinse, and skin 
over vertebrae of 

spinal column. 



xst Lumbar. 



An 

External Branch, 

forming loop on 

sacrum and great 

Sac-Sciat. lig. to 

sui^ly skin over 

glutei. 



An 

Internal Branch, 

to Multifidus Spinae 

and back part of 

coccyx. 

(the two lower 

nerves.) 



Are below the' 
Multifid. Spinse, 
join together in 
loops over back 

of sacrum, 
sending fila- . 
meats to skin, J 



£ - ad Lumbar. 



3d Lumbar. 



4th Lumbar. 



.c y5th Lumbar. 



in 



4; 



4; 

CO 



O J 



a [ 

-I 



zst Sacral. 



ad Sacral. 



•^1 

I 3d 



Sacral. 



o 
o 



4th Sacral. 



Post. \ 



Div.j- 5"" ^"•'- 

■4 



Post 
Div 



Coccygeal. 



Ant. 
Div. 



Ant. 
Div. 



Ant. 
Div. 



Ant. 
Div. 



Ant. 
Div. 



Ant. 
Div. 



Nos. 

I. 2, 3. 

Comm. Br. 

to 2d Lum. 

Nos. 

3* 4, 5> 
Comm. Br. 

to 3d Lum. 

Part of 
5, 6, 7, 

Comm. Br. 

to 4th Lum. 

Part of 

5, 6, 7, 

LumbO' 

Sacral 

Cord 

to 5th Lum. 

Joins the 

Lumbo- 

SacralCord 

Joins the 
Lumbo- 
sacral Cord 

and 
2d Sacral. 



s 

•I 



i 

g 

•J 



Ant. J Joins with 
Div."| 1st Sacral. 

' Joins with 
Ant. 2d Sacral 
Div. and part 
. of the 4th. 



Ant. 
Div. 



Br. to 

Plexus, 

Vise. Brs. 

Mus. Brs. 

L Fil. to 5th. 



s 

V 



u 
u 

00 



(i) IKo-hypogastric 

(2) Hio-inguinal. 

(3) GenitO'Crural. 

(4) Ext. Cutaneous 

(5) Ant. Crural, 

(6) Obturator. 

(7) Accessory 

Obturator* 
(when present.) 



(i) Super. GluteaL 
(2) Muscular Brs. 
Iz) SmaU Sciatic. 

(4) Great Sciatic 

(5) Pudic. 

(6) Arttadar, 



. r Br. to skin of coccyx. 

.* < Br. to Coccygeus M. 
* ^ Br. to Cocc. Nerve. 



Ant 
Div 



. J A delicate 
iv. (^ to skin. 



filament, going 
over coccyx. 
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THE NERVOUS SYSTEM. -Continued. 

DISTRIBUTION OF THE BRANCHES 
From the 7 Great Trunks of the LUMBAR PLEXUS. 

(A Continuation of the Table on Page 288.) 

(2). luo-HYPOGASTRic . . . / ^^, to sk in of gluteal region. 

i. Hypogastric t to skin of that region. 

(i). iLio-iNGUiNAL. fto Internal Oblique Muscle. 

t to skm of upper and inner thigh, scrotum, penis. 

f Genital^ to Cremaster, scrotum, round ligament. 



(3). GenITO-CRURAL . , , ,\ ^'^•*«'» ^" v,rcm«Lcr, SK.rumin, rounu i. 

t Crural^ to skin of upper and front thigh. 

(4). External Cutaneous j ^"'^ ^''- ^° ^^»° <>^ *"*• ^^ ^"^«' ^»«^' *1 

^Post, Br, to skin of post, aud outer thigh, 



above knee, 
above knee. 



(5). Anterior 

Crural. 



(6). Obturator. 



Mid, Cutaneous. |^*> Sartorius, and skin of ant. thigh 

i- above knee, 
'^jj^ lExt, Br, to skin, lateral of knee, 

jjjy • Int. Cutaneous, < Post. Br, to skin of inner thigh 

^ and leg. 

Long Saphenous, i^"" ^^^^ **^ ^"^^ *"** °^ ^^^"^ "»** 

i inner leg and foot. 

Post, f Muscular Brs. to muscles on front of thigh, all but 2. 
Div. I Articular Brs. (2) to capsules of knee- and hip-joints. 

. . I Articular Brs. to hxi^-^olnt, 

< Muscular Brs, to Adductors, Gracilis and Pectineus. 
^Anastomotic Brs, with Int. Cutan. and Int. Saphenous. 



Br. 



Post. ^Articular Brs. to knee-joint. 

Br. \ Muscular Brs. to Adduc. mag. and Obturator extemus. 



{Muscular Br. to Pectineus. 
Articular Br. to hip-joiut. 
Cutaneous Br. to skin of thigh and leg. > Present. 



I Occasionally 



The Lumbar Plexus lies in the substance of the Psoas muscle, in front of the trans* 
verse processes of the lumbar vertebrae. 



The Spinal Nerves. 
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THE NERVOUS SYSTEM .-CoatinuMl. 



DISTRIBUTION OF THE BRANCHES 
OF THE SACRAL PLEXUS. 

[Continuation of Table on Page 288.] 

(Sufi. Br. to the Gluteus medius and minimus, 
(i). Superior Gluteal, -| ^^ r ^^ the Gluteus medius and minimus. 

^ ' * Uo the Tensor vaginae femoris. 

(2). Muscular Branches, to (Py"^^^™»^' Obturator internus.the two Ge«elli,and 

I the Quadratus femons muscles. 

(3). Articular Branches, to the hipjoint. 

' r^r r^u.*^»i J Gluteus maximus muscle. 
Inf. trluteal^ i -,, . ^ ., ^ , 

vSkin of side of penis, or vulva. 



(4). Small Sciatic. 



(5). Great Sciatic. 



(6). PUDIC. 



Inf. Pudendal |^^*" of upper and inner thigh, and of scrotum 
' I or labium. 

Cutaneous, . /Ascending, to Skin over Glutei. 

t Descending, to Skin of post, thigh. 

Articular, ... to the hip-joint. 

Muscular, to (Adductus magnus. Biceps. 

<^ Semi-membranosus, Semi-tendinosus. 

External Popliteal or Peroneal, f Terminal Branches. 
Internal Popliteal Nerve. i {See next fiage.) 

to Skin of anus, scrotum, 
J Sufierficial Perineal, \ penis and labia, and the 



Perineal, 






'■{ 



Sphincter ani muscle. 
Muscular, to perineal muscles. 



Inferior Hemorrhoidal, (^^ Sphincter ani muscle. 

( to Skin of anal region. 

Dorsal of Penis, j^^^" of dorsum of penis. 

i Br. to Corpora cavernosa. 



The Sacral Plexus lies in the pelvis upon the Pyriformis muscle, and is covered by 
the Pelvic fascia, and the Sciatic and Pudic Arteries. 
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'St 3 



THE NERVOUS SYSTEM .-Continued. 



External 
Popliteal 

or 

Peroneal 

Nerve. 



DISTRIBUTION OF THE NERVES 
OF THE LEG AND FOOT. 

[Terminal Branches of the Great Sciatic] 

' (i). Articular (3), distributed to the knee-joint. 
(2). Cutaneous (2 or 3), to skin of leg, exteriorly and posteriorly. 



(3). Anterior 
Tibial. 



[Muscular, to j^^"^ ""^^^^ ^^ ^^^' 
y. Peroneus tertius. 

External Br [ ^^^^^^or brevis digitorum. 
* I Tarsal articulations. 

Inttmai Br \ ^^*° °^ contiguous sides of great and 
*■ 2d toes. 



(4). Musculo- 
cutaneous. ' 



MusctUar, . . | Peroneus longus and brevis. 

External Br -f ^^^"» o^^'^r side of foot and ankle. 
* ^ Skin, coutig. sides, 3d, 4th, 5th toes. 

/Skin, inner side of foot and ankle. 
Internal Br, < Skin, contig. sides, 2d and 3d toes, 
^- and inner side of great toe. 



(i). ^r^iVrM/ar(3)y to knee-joint. 

(2). Muscular, to Gastrocnemius, Plantaris, Soleus, and Popliteus. 

/ formed by a filament from each of the Popli- 
(3). Ext. Saphenous, •< teal nerves, to skin of outer side of the 

^ foot and little toe. 



Internal 

Popliteal 

Nerve. 



Muscular, to /flexor longus pollicis, Flexor longaa 
V digitorum. Tibialis posticus. 

Plantar Cutaneous, to skin of heel and sole. 



Posterior 

Tibial. 



Internal 

Plantar. 



'Digital, to skin, z% inner toes. 

Muscular, to flexors, etc. 

Articular, to tarsus. 
. Cutaneous, to sole of foot. 



External 

Plantar. 



Muscular, to Flexor accessor! us. 

/■to ij^ outer toes. 
Superficial, < Flexor brevis min. dig 

' 4th Interosseous. 



Dee6 Br {■^^ ^"*^ ^^^ Lumbricales. 
* '^ ' \ Rest of Int 



Rest of Interossei. 
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THE NERVOUS SYSTEM. -Coatinoed. 



THE SYMPATHETIC SYSTEM. 

/on the Anterior Communicating Artery. 
Ganglion of RibesK In it begins the double chain of gangliated cords enume& 

i. ated below. 



Bxtemai 

Branches 

to join the 

ist, 2d, 

3d, 4th 

Cervical 

Nerves. 



Ext.Brs.io 

Sth and 6th' 

Cerv. N. 



Superior 
Cervical 
Qanglion 



Middle 
Cervical 
Ganglion 



'Some to Pneumogastric, Glossopharyngeal, and 
^ „ Hypoglossal Nerves, 

/ Ext. Br. forms Carotid Plexus. 
, Ascend. Br.< Tnt, Br. forms Cavernous Plex. 
i. along Int. Carotid Artery. 
Anterior Branches, to Plexus on Ext. Carotid Artery. 
Pharyngeal, to Pharyngeal Plexus. 
Superior Cardiac Nerve, to Cardiac Plexus \ 
goes to Deep PI. on right side, to Superfidat 
PL on left side of body. 



hU. Bts. 



Int. Brs. " 



Filaments along Inf. Thyroid Art. to Thyroid 

body and Larynx. 
Mid. Cardiac Nerve, to Deep Cardiac Plexus. 



Ext. Brs. to 

7th and Sth, ' 

Cerv. N. 



Ext.Brs.io 
12 Dorsal N. 



Inferior 
Cervical 
Ganglion 



xa 
Thoracic 
Ganglia. 



( Filaments along Vertebral Art. to cranium. 
^^' \Inr. Cardiac Nerve, to Deep Cardiac Plexus. 



'fni. Brs. • 



Upper 5 or 6 to Aorta and Vertebral column. 
2d, 3d and 4th to Post. Pulmonary Plexus. 
Lower 6 from the 3 Splanchnic Nerves, thus — 
6-10, Great Splanchnic, to Semi-lunar Gang. 
10, II, Small Splanchnic, to Coeliac Plexus. 
12, Smallest Splanchnic, to Renal Plexus. 



Ext. Brs 
Lumbar 



•tof T««K«r Xm h^c f Some to Aortic Plexus. 
N-l Q^nX, V tso«e to Hypogastric Plexus. 



Ext, 

Sacral 



'.^r^.to f 
rral N. \ 



Gangli 

4 

Sacral 

Ganglia. 



\r s D JtoPelvi 
[^"'•^^^ jtoPlext 



Pelvic Plexus. 

Plexus on Middle Sacral Artery. 



Coccygeal "^ 

G., or 
Ganglion 

Impar. 



In which ends the double chain of gangliated cords enumer- 
• ated above, and called The Sympathetic Nervous 
System. 



[For the various connected Ganglia, etc., see ante, pages 137 to 140.] 




Thk Sympathktic. 
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ABDOMEN i6i 

*^ Abdominal Cavity z6i 

Regions 162 

Absorbents 119 

Acervulus cerebri 127 

Acetabulum 41 

Adenology 9 

Alveoli XI, 33 

of the lungs 173 

Alveolus 141 

Amphiarthrosis 55 

Ampulla of semi-circ. canals 321 

of the milk-ducts 192 

Anastomoses 114 

Anastomosis, The Stirrup 113 

Anatomy 9 

Angiology 9 

Angle of the jaw 38 

Visual X97 

Angulus vestibularis , 234 

Annulus ovalis xo3 

Anti-helix 3x3 

Anti-tragus 313 

Antrum of Highmore 32 

Anus X53 

Aorta X03 

Apparatus ligam. colli 57 

Appendices epiploicae 152, x65 

Appendix auriculae xoo 

Ensiform..... 38 

vermiformis X5X 

Aponeuroses 67 

Aponeurosis, Pharyngeal 147 

Apophysis xo 

Aqueduct of Sylvius X34 

Aqueductus cochleae 27, 35, 333 

Fallopii ai6 

vestibuli ifl, 35, 220 

Arachnoid of brain X2x 

of spinal cord 129 

Arbor vitae 129 

Arch, Crural 227, 229 

Palmar xo8 

Plantar ' X13 

Areola of mammae 192 

Arm 



45 

Amold*s ganglion X37 

nerve 35, X32 

Arteriae propriae renales X76 

Arterial anastomoses X14 

Arteries xo3 

Helicine 183 

Hepatic X55 

Lii^iual X45 
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Arteries, Pharyngeal 14s 

Sub-lingual 145 

Arteries of the — 

ankle-joint 65 

auditory canal » 314 

auricle ~ 314 

bone 13 

choroid soo 

elbow-joint 61 

Eustachian tube 319 

eye 3o6 

eyelids ^ 310 

hip-joint 63 

iris 303 

kidney X76 

knee-joint 63 

labyrinth 335 

larynx X70 

lung 173 

mammae X93 

membrana tympani 315 

nasal fossae » X96 

nose X96 

oesophagus 148 

ovaries 19X 

pancreas 157 

penis X83 

pharynx X47 

retina 203 

shoulder-joint 60 

stomach X50 

supra-renal capsules i6x 

testicle 185 

thymus gland x6o 

thyroid gland 159 

tympanum 3 18 

uterus 190 

wrist-joint 62 

Arteriolae rectae 176 

Artery • 103 

Anastomotica magna 108, 1x3 

Aorta 108, 109 

Art. receptaculi X05 

Auricular X05 

Axillary X07 

Basilar xoo 

Brachial X07 

Carotid 103, X04, X05 

Cerebral, Anterior X05, 307 

Middle xoo 

Choroid, Anterior xo6 

Circumflex, Anterior X07 

Posterior xoo 

Commimicating, Anterior xo6 
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Arterv, Commanicating, Posterior io6 

Coronary 103 

Digital X14 

Dorsalis hallucis 1x3 

pedis X13 

Epigastric ixi, 327 

Superficial ; X12 

Facia] ^... X04 

Femoral xxi 

Gastric X09 

Gluteal zxi 

Hemorrhoidal zio 

Hepatic X09 

Iliac, Circumflex xii 

External zix 

Internal xio 

Ilio-lumbar. xii 

Infra-orbital 307 

Innominate X03 

Intercostales 107,108 

Lingual. X04 

Lumbar xio 

Mammary X07 

Maxillary, Internal X05 

Meningeal, Anterior 105 

Mesenteric, Inferior xio 

Superior Z09 

of Neubauer X03, X59 

Obturator 1x0,229 

Occipital X05 

Ophthalmic X05, 206 

Palmar arches xo8 

Peroneal X13 

Pharyngeal, Ascending 105 

Phrenic X09 

Plantar X13 

Popliteal xt3 

Profunda femoris X12 

inferior xo8 

superior X07 

Pudic XII 

ExtemaL.. X12 
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Radial xo8 

Renal xxo 

Sacral, Lateral , xix 

Middle xxo 

Sciatic Ill 
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Splenic 109,159 

Subclavian xo6 

Sub-scapular X07 

Supra-renal xxo 

Supra-scapular ; X07 

Temporal X05 

Thoracic, Acromial 107 

Superior X07* 

Thoracica alaris X07 

lonea X07 

Thyroid 104,159 

Inferior X07 

Thyroidea ima 159 

Tibial, Anterior X12 

Transversalis colli X07 

Tympanic 105,218 

Ulnar xo8 

Uterine xxo 
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Carpal ■ 62 
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Costo-vertebral 58 
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Metatarso-metatarsal 60 

Occipito-atloid 56 

Occipito-axoid 57 

Phalangeal of foot 66 
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Radio-ulnar 59, 61 

Sacro-coccygeal 59 

Sacro-iliac 59 

Sacro-ischiatic 59 

Sacro-vertebral 59 

Scapulo-clavicular 60 

Stemo-clavicular 60 

Tarsal 53,65 

Tarso-metatarsal 66 

Temporo-maxillary 57 

Tibio-fibular 65 

Vertebral 56 

Arytenoid cartilages x66 

Atlas 37 

Auricle 313 

Axis 37 

Coeliac X03, Z09 

Optic X97 

Thyroid X07 

Visual X97 

Azygos XX 

uvulae 74 

13 AND, Dollinger's 3oz 

*^ Bartholine,Duct of 145 

Glands of. x88 

Bauhin, Valve of. 150, 151 

Bellj Nerve of X33 

Belhni, Tubes of. X70 

Bertin, Columns of. 175 

Bladder 178 

Blastema za 

Bodies, Malpighian ».... 176 

Pacchionian X2X 

Body, Ciliary soo 

Hyaloid 305 

Olivary 128 

Perineal 332 

Pituitary 123 

Restiform xao 

Bone XI 

Astragalus 53 

Clavicle 44 

Coccyx 4X 

Cuboid 54 

Cuneiform 49, 54 

Ethmoid 3X 

Femur 50 

Fibula 53 

Frontal.. z« 
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Bone, Humerus 45 

Hyoid 53 

Ilium 4a 

Incus 2x7 

Innominate 41 

Ischium » 4a 

Lachrymal 24 

Malar 24 

Malleus ~ 217 

Maxillary^ Inferior 27 

Superior 22 

Nasal M 22 

Occipital X4 

Os calcis 53 

Os magnum , 49 

Palate 25 

Parietal 13 

Pectineal -.^ 43 

Peroneal 52 

Phalanges of foot 54 
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Pisiform 49 

Pubic 43 

Sacral 40 

Scaphoid 49, 54 

Scapula 44 

Semilunar 49 

Sphenoid xo 

Stapes 2x7 

Sternum 38 

Temporal 15 

Tibia 51 

Trapezium 49 

Trapezoid 49 

Turbinated 19 

Inferior 26, 31 

Ulna » 47 

Unciform 49 

Vomer 26 

Bones of the — 

Body 9 

Carpus 48 

Foot 53 

Hand 48 

Head X2 

Leg 5x 

Lower extremity 50 

Metacarpus 49 

Metatarsus 54 

Tarsus 53 

Trunk 36 

Upper extremity 43 

Bones, Unclassified xo 

Wormian xo, 33 

Bonnet, Capsule of X97 

Bowman's membrane 199 

Muscle 200 

Bowman and Todd's muscle 224 

Brain , 120 

Commissures of Brain X24 
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Weights of average X2x 

Bronchi 170, X7X 

Brunner's glands X5X 
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Bulb of corpus spongiostun X82 
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Crural 228 
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Nutrient 52, 53 
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Celb, Auditory 334 

Ethmoid sz 

Hepatic 156 

Mastoid 16, ai6 

Olfactory of Schultze 196 

Cement 144 

Cerebellum 128 

Cerebrospinal system.: 120 

Cerebrum xaz 

its convolutions 12a 

its lobes, fissures, etc sax 

Cervixof the penis xSa 

uteri 189 

Chopart's operation 53 

Chordae tendins zoo 

Choroid tunic ^ 300 

plexus X25 

Cilia 310 

Circle of WilUs xo6 

Circulus arteriosus sox 

iridis minor aoa 

major iridis aoa 

venosus X92 

Clavicle 44 

Clinoid xx 

Clitoris X87 

Cloquet, Canal c^ 305 

Fascia of. 328 

Coccyx 4x 

Cochlea, Membranous.... 323 

Osseous 330 

Cceliac Axis 103, X09 

Collar-bone 44 

Colon X53 

Flexures of. 153 

Columnae cameae xoz 

papiUares xox 

Columns of Bertin 175 

of spinal cord Z2o 

Commissure, Optic 123, 308 

Concha 3x3 

Condyles xo 

of femur » ' 51 

of humerus 46 

Coni vasculosi X84 

Conjunctiva 3ix 

Conus arteriosus xox 

Convolutions of cerebrum X22 

Cooper, Fascia of. 329 

Coracoid xi 

Corium X94 

Cornea Z99 

Comicula laryngis Z67 

Comua of thyroid cartilage x66 

uteri X89 

of the ventricles X25 

Corona glandis 182 

radiata X37 

Coronoid xi 

Corpora albicantia 123, X25 

cavernosa x83 

quadrigemina X24, X27 

striata X23 

Corpus Arantii xoz 

eallosum 13^, Z35 

d«ntatum » za8, 139 

finbriatum m.... 135 
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Corpus Highmorianum X84 

luteum « XOX 

spongiosum X82 

Corpuscles, Malpighian 158 

Tactile Z94 

Corti, Organ of. 224 

Cortical substance Z75 

Cotunnius, Liquor of. 219 

Cotyloid ~ XX 

Coverings of the testicle X84 

of hernia 227, 229 

Cowper's glands.. x8z 

Crest of the ilium 42 

lachrymal 30 

nasal 33 

of the pubes 43 

of the tibia 53 

turbinated -. 23, 25 

Cricoid cartilage 166 

Crista galli 21 

vestibuli 220 

Crura cerebri 123, 127 

of penis 182 

Crusta petrosa X42 

Crypts of Lieberkuhn 15Z 

Cuneiform cartilages 167 

Cuneus X23 

Cup>ola of cochlea „ S2z 

Cuticle 193 

•rvARTOS Z83 

*^ Dentine 143 

Derma Z93 

Dermatolo^ 9 

Descemet, Membrane of Z99 

Diaphragm 83 

Diarthrosis 55 

Digestion, Organs of. X4Z 

Disc, Optic 303 

Discus proligerus X9X 

DolUnger's band sox 

Dorsum of scapula 44 

Douglas' cul-de-sac x88 

Duct of Bartholine X45 

Cystic X57 

ozGaertner 192 

Hepatic Z55, X57 

Lymphatic X2o 

of MuUer X85 

Nasal 312 

Pancreatic X57 

of Rivinus » X45 

ofSteno Z44 

Thoracic ZX9 

of Wharton Z44 

of Wirsung Z57 

Ducts^ Biliary Z57 

Ejaculatory z86 

Seminal x8o 

Ductus cochlearis 323 

communis choledochus X57 

Duodenum ~ Z50 

Dura mater of cerebrum Z3o 

of spinal cord tag 

EAR azs 
Internal azf 
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EuBtones 293 

Eminence, Hypothenar 90 

Thenar 90 

Eminentia collateralis 235 

Enamel X43 

Enarthrosis 55 

Endocardium 99 

Endolymph 390 

Endosteum xx 

Epidermis X93 

Epididymis 184 

Epigastric region 163 

Epiglottis 167 

Epiphysis xx 

Epiploa 164 

Equator of eye-ball X97 

Eustachian tube 3x9 

Eye X97 

Its appendages 309 

Eyeball 197 

Eyebrows 309 

Eyelashes axo 

Eyelids 209 
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^ Fallopian tubes X90 

Fallopius, Aqueduct of. 3x6 

Hiatus of. 35 

Falx cerebelli X3X 

cerebri xso 

Fascia, Anal 330 

Buck's 330 

of Cloquet 339 

of Cooper 339 

Cremasteric 337 

Cribriform 338 

Dentata X35 

Intercolumnar 330 

Ischto-rectal 330 

Lata ox 

Lumbar §3 

Obturator 330 

Palmar 90 

Perineal 330, 332 

Plantar. 97 

Recto-vesical 330 

Tarso-orbital 3xx 

of Testis X84 

Fasciae 67 

of the perineum 330 

Fasciculus cuneatus X38 

gracilis 138 

Fauces 144 

Femur 50 

Fenestra ovalis 216, 330 

rotunda 316 

Ferrein, Pyramids of 176 

Tubesof. 176 

Fibro-cartilage 56 

Fibula |a 

Fimbris , , 190 

Fimbriated extremities 190 

fissure. Auricular X7, 35 

Ethmoidal yt 

Glaserian. 15, 35,3x6 

Palpebral 309 
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Fissure Pteryeo-maxillary 32 

ot Rolando 133 

Spheno-maxillary 30, 3a 

Sphenoidal 20, 30, 34 

of Sylvius 133 

Transverse 135 

Fissures of cerebellum 128 

of cerebrum 133 

of liver 154 

of spinal cord. 129 

Folds, Ketro-tarsal 21X 

Semi-lunar.. 3ix 

Fontana, Canal of. 303 

Spaces of..... aox 

Fontanelles ......k 33 

Foot 53 

Foramen for Arnold's nerve 17, 35 

Caecum 12, 34 

Condyloid 35 

Ethmoidal 30,34 

Incisive 33»35 

Infra-orbital 33, 35 

Inter-vertebral 36 

for Jacobson's nerve 17, 35 

Lacerum anterius so, 30, 34 

medium 35 

posterius 35 

Magnum 14, 35 

Mastoid 16, 35 

Mental 37, 35 

of Munroe 134 

Nutrient 47*48 

Obturator 43 

Olfactory » 34 

Ovale X9, 34 

Optic 20, 30, 34 

Orbital 19 

Palatine 35, 35 

Petrosal 35 

Pteryp;o-palatine 35 

Rivinian 3x5 

Rotundum 19, 34 

Sacral 4x 

of Scarpa 33 

Spheno-palatine 35 

Spinal 36 

Spinosum 19, 34 

of Stenson 93 

Stylo-mastoid X7, 35 

Supra-orbital 30, 35 

Supra-scapular 45 

Thyroid 4a 

Vesalii X9, 34 

of Winslow X03 

Foramina at the base of the skull 34 

Ol&ctory 31 

Orbital 39 

Sjpheno-maxillary 33 

liiebesii xoo 

Fore-arm 47 

Fornix X25 

Fossa, Canine 33 

Coronoid 46 

Di-gastric 28 

Digital 50 

Glenoid 15 

Hyaloid 204, 2oj 
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Fossa, Incisive aa, aj 

Infra-spinous 44 

Ischio-rectal a3o 

Jugular 17 

Lachrymal 29 

Navicularis of vulva 188 

of penis z8o 

of auricle 313 

Olecranon 46 

Ovalis 100 

Pterygoid ao 

Scaphoid ao 

Spheno-maxillary 33 

Sublingual 38 

Sub-maxillary a8 

Subscapular 44 

Supraspinous 44 

Temporal 3a 

Triangularis 313 

Zygomatic 33 

Fossae, Nasal 31 

of the Skull 34, 35 

Fourchette 188 

Fovea centralis 303 

hemispherica aso 

semi-elliptica 330 

Frenulum 137 

Frenum preputii 183 

/VERTNER, Duct of. 10a 

^J Gall-bladder 156 

Ganglia, Basal 133 

Cervical 138 

of Fifth nerve 137 

of the Sympathetic 137 

Ganglion, Arnold's 137 

Gasserian 131, 138 

Impar 137, 139 

Meckel's 137, 190 

of Ribes 137 

Spheno-palatine 196 

Spirale 335 

Gasser, Ganglion of. 131, 138 

Genesiology 9 

Gimbernat's ligament 337 

Ginglymus 55 

Gladiolus ; 38 

Gland, Lachrymal 211 

Mammary 192 

Pineal 127 

Prostate 181 

Thymus 160 

Thyroid 159 

Glands of Bartholine 188 

Brunner's 151 

Cowper's x8i 

Ductless Z58 

Gastric 149 

Intestinal 153 

Lachrymal an 

Littri's 180 

Lymphatic 119 

MeiDomian 194, aio 

Sebaceous 194 

Solitary 151 

Sweat • IQ5 

of Tyson 103 
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Glans clitoridis 187 

penis 183 

Glenoid zx 

Glisson's capsule 156 

Globus major 184, 185 

minor 185 

Glottis x68 

Gomphosis 55 

Graafian vesicle zgi 

Groove, Bicipital 46 

Infraorbital 33, 39 

Musculo-spiral 46 

Mylo-hyoid 38 

Naso-palatine 37 

Optic x8 

Pterygo-palatine Z9 

Gubemaculum testis z86 

Gums 141 

Gyrus, Angular 133 

Fomicatus las 

XJAIRS 194 

*^ Hamstrings 94 

Hamular u 

Hand 48 

Haversian canals xi 

system xx 

Head of the humerus 45 

of the ulna 47 

Heart ....99, xoo 

Heel .'!:. S3 

Helicotrema asx 

Helix ax3 

Henle, Tubes of. „ Z76 

Hernia aa6 

Femoral aa8' 

Inguinal ..mm. a86 

Hey, Ligament of. aaS 

Operation of. « 54 

Hiatus Fallopii z6, 35 

Hilton, Sac of. zo8 

Hilum of kidney 175 

Hippocampus Major xas 

Minor 135 

Homer's muscle 68 

Houston, Folds of. 153 

Hugier, Canal of. 16, 35, ai6 

Humerus 45 

Humor, Aqueous 204 
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correct replies will be found. Together with Questions from State 
Examining Boards. 3d Edition. Paper Cover, 10 cts. 



SUBJKCT CATALOGUE OF MEDICAL BOOKS. 8 

SPMCIAIt NOTM* — T^^^ prices given in this catalogue are 
net, no discount can be allowed retail purchasers under any considera- 
tion. This rule has been established in order that everyone will be 
treated alike, a general reduction in former prices having been made to 
meet previous retail discounts. Upon receipt of the advertised price any 
book will be forwarded by mail or express, all charges prepaid. 



ANATOMY. 

MORRIS. Text-Book ot Anatomy. 2d Edition. Revised and 
Enlarged. 790 Illustrations, 2x4 of which are printed in colors. 
Thumb Index in Each Copy. Cloth, ^.00 ; Leather, Cj.oo 

*' The ever-growing popularity ot the book with teachers and students 

is an index of its value." — Medical Record^ New York, 

BROOMELL. Anatomy^ and Histology of the Human Mouth 
and Teeth. 284 Illustrations. ^ 50 

CAMPBELL. Dissection Outlines. Based on Morris' Anatomy. 
2d Edition. .50 

DEAVER. Surgical Anatomy. A Treatise on Anatomy in its 
Application to Medicine and Surgery. With 400 very Handsome full- 
page Illustrations Engraved from Original Drawings made by special 
Artists from dissections prepared for Uie purpose. Three Volumes. 
Cloth, $21.00; Half Morocco or Sheep, $24.00; Half Russia, $27.00 

GORDINIER. Anatomy of the Central Nervous System. 
With 271 Illustrations, many of which are original. Cloth, $6.00 

HEATH. Practical Anatomy. 8th Edition. 300 Illus. $4.25 

HOLDEN. Anatomy. A Manual of Dissections. Revised by A. 
Hbwson, m.d.. Demonstrator of Anatomy, Jefferson Medical Colleg(!e, 
Philadelphia. 390 handsome Illustrations. 7th Edition. In two 
compact i2mo Volumes. 850 Pages. Large New Type. Just Ready. 
Vol. I. Scalp— Face— Orbit— Neck— Throat— Thorax— Upper Ex- 
tremity. $1.50 
Vol. II. Abdomen — Perineum — Lower Extremity — Brain — Eye — 
Ear — Mammary Gland — Scrotum — Testes. $i-5o 

HOLDEN. Human Osteolog^y. Comprising a Description of the 
Bones, witii Colored Delineations of die Attachments of the Muscles. 
The General and Microscopical Structure of Bone and its Develop- 
ment. With Lithographic Plates and numerous Illus. 8th Ed. $5.25 

HOLDEN. Landmarks. Medical and Surgical. 4th Ed. .75 

HUGHES AND KEITH. Dissections. With Colored and other 
Illustrations. In three I'arts : I, Upper and Lower Extremity. 

Ready. $3.00 
II, Abdomen, Pelvis ; III, Perineum, Thorax. In Press. 

MACALISTER. Human Anatomy. Systematic and Topograph- 
ical. 816 Illustrations. Cloth, $5.00; Leather, $6.00 

McMURRICH. Embryology. Illustrated. In Press. 

MARSHALL. Physiological Diagrams. Life Size. Colored. 
Eleven Life-Size Diagrams (each seven feet by three feet seven 
inches). Designed for Demonstration before the Class. 

In Sneets, Unmounted, $40.00 ; Backed with Muslin and Mounted 
on Rollers, $60.00; Ditto, Spring Rollers, in Handsome Walnut Wall 
Map Case, $100.00; Single Plates— Sheets, $5.00 ; Moimted, $7.50. 
Explanatory Key, .50. Purchaser must j^ay freight charges. 

POTTER. Compend of Anatomy, Including Visceral Anatomy. 
6th Ed. 16 Lith. Plates and 1x7 other Illus. .80 ; Interleaved, $1.00 

WILSON. Anatomy, zxth Edition. 429 lUus., 26 Plates. $5.00 

WINDLE. Surface Anatomy. Colored and other lUus. $i.oo 
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BRAIN AND INSANITY (see also 
Nervous Diseases). 

BLACKBURN. A Manual of Autopsies. Desired for the Use 
of Hospitals for the Insane and other Public Institutions. Ten full- 
page Plates and other Illustrations. |z>s5 

DERCUM. Mental Therapeutics, Rest, etc. Nearly Ready. 

GORDINIER. The Gross and Minute Anatomy of the Central 
Nervous System. With full-page and other Illustrations. ||6.oo 

HORSLEY. The Brain and Spinal Cord. The Structure and 
Functions of. Numerous Illustrations. la 'So 

IRELAND. The Mental Affections of Children. 2d Ed. $4.00 

LEWIS (BEVAN). Mental Diseases. A Text-Book Having 
Special Reference to the Pathological Aspects of Insanity. 26 Litho- 
graphic Plates and other Illustrations. 2d Ed. l7-oo 

MANN. Manual of Psychological Medicine and Allied 
Nervous Diseases. $3*oo 

PERSHING. Diagnosis of Nervous and Mental Disease. 
Illustrated. Just Ready. $«-25 

REGIS. Mental Medicine. Authorized Translation by H. M. 
Bamnistbr, m.d. I2.00 

SHUTTLEWORTH. Mentally Deficient Children. I1.50 

STEARNS. Mental Diseases. With a Dieest of Laws Relating 
to Care of Insane. Illustrated. Clou, $2.75 ; Sheep, |3.a5 

TUKE. Dictionary ot Psychological Medicine. Giving the 
Definition, Etymology, and Symptoms of the Terms used in Medical 
Psychology, with the Symptoms, Pathology, and Treatment of the 
Recognized Forms of Mental Disorders. Two volumes. |xo.oo 

WOOD, H. C. Brain and Overwork. 40 



CHEMISTRY AND TECHNOLOGY. 

special CeUdlogu* of Chtmical Books sent frtt upon application. 

ALLEN. Commercial Organic Analysis. A Treatise on the 

Modes of Assaying the Various Organic Chemicals and Products 

Employed in the Arts, Manu&ctures, Medicine, etc., with concise 

methods for the Detection of Impurities, Adulterations, etc. 8vo. 

Vol. I. 'Alcohols, Neutral Alcoholic Derivatives, etc.. Ethers, Veg- 
etable Acids, Starch, Sugars, etc. 3d Edition. $4>5o 

Vol. II, Part I. Fixed Oils and Fats, Glycerol, Explosives, etc. 
3d Edition. $3-5o 

Vol. II, Part II. Hydrocarbons, Mineral Oils, Lubricants, Benzenes, 
Naphthalenes and Derivatives, Creosote, Phenols, etc. 3d Ed. ^3.50 

Vol. it. Part III. Terpenes, Essential Oils, Resins, Camphors, etc. 
3d Edition. Preparing. 

Vol. Ill, Part I. Tannins, Dyes and Coloring Matters. 3d Edition. 
Eniareed and Rewritten. Illustrated. $4*5<^ 

Vol. Ill, Part II. The Amines, Hydrazines and Derivatives, 
Pyridine Bases. The Antipyretics, etc. Vegetable Alkaloids, Tea, 
Coffee, Cocoa, etc. 8vo. 2d Edition. j|4'5o 

Vol. Ill, Part III. Vegetable Alkaloids, Non-Basic Vegetable Bitter 
Principles. Animal Bases, Animal Acids, Cyanogen Compounds, 
etc. 2d Edition, 8vo. $4-5o 

Vol. IV. The Proteids and Albuminous Principles, ad Ed. $4.50 
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BAILEY AND CAD Y. Chemical Analysis. Jutt Ready. %\,%s 

BARTLBY. Medical and Pharmaceutical Chemistry. A 
TexuBook for Medical, Dental, and Pharmaceutical Students. With 
Illustrations, Glossary, and Complete Index. 5th Edition. I3.00 

BARTLEY. Clinical Chemistry. The Examination of Feces, 
Saliva, Gastric Juice, Milk, and Urine. $1.00 

BLOXAM. Chemistry. Inorffanic and Organic. With Experi- 
ments. 9th Ed., Revised. a8z Engravings. Preparing. 

CALDWELL. Elements of Qualitative and Quantitative 
Chemical Analysis. 3d Edition, Revised. $1.00 

CAMERON. Oils and Varnishes. With Illustrations. M-^S 

CAMERON. Soap and Candles. 54 Illustrations. $9.00 

CLOWES AND COLEMAN. Quantitative Analysis. 5th 

Edition. 123 Illustrations. $3>5o 

COBLENTZ. Volumetric Analysis. Illustrated Just Ready. %\.^% 
CONGDON. Laboratory Instructions in Chemistry. With 

Numerous Tables and 56 Illustrations. $1.00 

GARDNER. The Brewer, Distiller, and Wine Manufac- 
turer. Illustrated. $1.50 

GRAY. Physics. Volume I. Dynamics and Properties of Matter. 
350 Illustrations. Juit Ready. %\-h^ 

GROVES AND THORP. Chemical Technology. The Appli. 
cation of Chemistry to the Arts and Manufactures. 
Vol. I. Fuel and Its Applications. 607 Illustrations and 4 Plates. 

Cloth, $5.00; % Mor., I6.50 
Vol.11. Lighting. Illustrated. Cloth, $4.00; ^ Mor., $5.50 

Vol. III. Gas Lighting. Cloth, $3.50; ^ Mor, $450 

Vol. IV. Electric Lighting. Photometry. In Press. 

HEUSLER. TheTerpenes. In Press. 

HOLLAND. The Urine, the Gastric Contents, the Common 
Poisons, and the Milk. Memoranda, Chemical and Microscopi- 
cal, for Laboratory Use. 6th Ed. Illustrated and interleaved, $1.00 

LEFFMANN. Compend of Medical Chemistry, Inorganic 
and Organic. 4th Edition, Revised. .80; Interleaved, $1.00 

LEFFMANN. Analysis of Milk and Milk Products. 2d 
Edition, Enlarged. Illustrated. $1*35 

LEFFMANN. Water Analysis. For Sanitary and Technic Pur- 
poses. Illustrated. 4th Edition. |x.35 

LEFFMANN. Structural Formulae. Including 180 Structural 
and Stereo-Chemical Formulae. i2mo. interleaved. $1.00 

LEFFMANN AND BEAM. Select Methods in Food Analy- 
sis. Illustrated |2 50 

MUTER. Practical and Analytical Chemistry. 2d American 
from the Eighth English Edition. Revised to meet the requirements 
of American Students. 56 Illustrations. $i'25 

OETTEL. Exercises in Electro-Chemistry. Illustrated. .75 

OETTEL. Electro-Chemical Experiments. Illustrated. .75 
RICHTER. Inorganic Chemistry. 5th American from loth Ger- 
man Edition. Authorized translation by Edgar F. Smith, m.a., 
PH.D. 89 Illustrations and a Colored Plate. $i>75 

RICHTER. Organic Chemistry. 3d American Edition. Trans, 
from the 8th German by Edgar F. Smith. Illustrated. 2 Volumes. 
Vol. I. Aliphatic Series. 625 Paees. $3*oo 

Vol. II. Carbocyclic Series. 671 Pages. $3>oo 
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ROCKWOOD. Chemical Analysis for Students of Medicine, 
Dentistry, and Pharmacy. Illustrated. Jutt Ready. I1.50 

SMITH. Electro-Chemical Analysis. 2d Ed. 28 Illus. Iz.25 

SMITH AND KELLER. Experiments. Arranged for Students 
in General Chemistry. 4th Edition. Illustrated .60 

SUTTON. Volumetric Analvsis. A Systematic Handbook for 
the Quantitative Estimation 01 Chemical Substances by Measure, 
Apphedto Liquids, Solids, and Gases. 8th Edition, Revised. Z12 
Illustrations. IS'OO 

SYMONDS. Manual of Chemistry. 2d Edition. $a.oo 

TRAUBE. Physico-Chemical Methods. Translated by Hardin. 
97 Illustrations. $i>5o 

THRESH. Water and Water Supplies. 3d Edition. |2.oo 

ULZER AND PRAENKEL. Chemical Technical Analysis. 
Translated by Fleck. Illustrated. $i>35 

WOODY. Essentials of Chemistry and Urinalysis. A,\}n. 
Edition. Illustrated. $i-5o 

*«* special Catalogue of Books on Chemistrv free upon application. 



CHILDREN. 

CAUTLEY. Feeding of Infants and Young Children by Nat- 
ural and Artificial Methods. I2.00 

HALE. On the Management of Children. .50 

HATFIELD. Compend of Diseases of Children. With a 
Colored Plate. 2d Edition. .80 ; Interleaved^ $1.00 

IRELAND. The Mental Affections of Children. Idiocy, 
Imbecility, Insanity, etc. 2d Edition. $4-<^ 

POWER. Surgical Diseases of Children and their Treat- 
ment by Modern Methods. Illustrated. $2.50 

SHUTTLEWORTH. Mentally Deficient Children. New 
Edition. |i-5o 

STARR. The Digestive Orgaas in Childhood. The Diseases of 
the Digestive Organs in Infoncy and Childhood. 3d Edition, Rewrit- 
ten and Enlarged. Illustrated, fust Ready, l3-co 

STARR. Hygiene of the Nursery. Including the General Regi- 
men and Feeding of Infants and Children, and the Domestic Manage- 
ment of the Ordinary Emergencies of Esurly Life, Massage, etc. 6th 
Edition. 25 Illustrations. $1.00 

SMITH. Wasting Diseases of Children. 6th Edition. $2.00 

TAYLOR AND WELLS. The Diseases of Children. 2d Edi- 
tion, Revised and Enlarged. Illustrated. 8vo. |4>5o 

DIAGNOSIS. 

BROWN. Medical Diagnosis. A Manual of Clinical Methods. 
4th Edition. 112 Illustrations. Cloth, |2.25 

DA COSTA. Clinical Examination of the Blood. Illustrated. 

In Press. 
EMERY. Bacteriological Diagnosis. In Press. 

MEMMINGER. Diagnosis by the Urine. 2d Ed. 24 Illus. |x. 00 
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PERSHING. Diagnosis of Nervous and Mental Diseases. 
Illustrated. Just Ready. $i-25 

STEELL. Physical Signs of Pulmonary Disease. |i*25 

TYSON. Hand-Book of Physical Diagnosis. For Students and 
Physicians. By the Professor of Clinical Medicine in the University 
of Pennsylvania. lUus. 4th Ed., Improved and Enlarged. With 
Two Colored and 55 other Illustrations. Just Ready, |z*5o 



DENTISTRY. 

S^tcial Caialogu* of Dental Booh* i*nt free upon application, 

BARRETT. Dental Surgerv for General Practitioaers and 
Students of Medicine and Dentistry. Extraction of Teeth, 
etc. 3d Edition. Illustrated. $1.00 

BROOMBLLr. Anatomy and Histology of the Human Mouth 
and Teeth. 284 Handsome Illustrations. $4-5o 

FILLBBROWN. A Text-Book of Operative Dentistry. 
Written by invitation of the National Association of Dental Facul- 
ties. Illustrated. la.as 

GORGAS. Dental Medicine. A Manual of Materia Medica and 
Therapeutics. 7th Edition, fust Ready. Cloth, $4.00 ; Sheep, $5.00 

GORGAS. Questions and Answers for the Dental Student. 
Embracing all the subjects in the Curriculum of the Dental Student. 
Octovo. Just Ready. $6.00 

HARRIS. Principles and Practice of Dentistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery, 
smd Mechanism. Z3th Edition. Kevised by F. 1. S. Gorgas, m.d., 
D.D.S. X350 Illustrations. Clou, |6.oo; LeaUier, I7.00 

HARRIS. Dictionary of Dentistry. Including Definitions of Such 
Words and Phrases of the Collateral Sciences as Pertain to the Art and 
Practice of Dentistry. 6th Edition. Revised smd Enlarged by Fsr- 
DiNAND F. S. GoRGAS, M.D., D.D.S. Cloth, I5.00 ; Leather, $6.00 

HBATH. Injuries and Diseases of the Jaws. 4th Edition. 187 
Illustrations. $4.50 

RICHARDSON. Mechanical Dentistry. 7th Edition. Thor- 
oughly 'Revised and Enlarged by Dr. Gbo. W. Warrbn. 691 Illus- 
trations. Qoth, I5.00; Leather, |6.oo 

SMITH. Dental Metallurgy. Illustrated. $1.75 

TAPT. Index of Dental Periodical Literature. |3.oo 

TOMBS. Dental Anatomy. Human and Comparative. 363 Illus- 
trations. 5th Edition. $4-oo 
TOMBS. Dental Surgery. 4th Edition. 989 Illustrations. $4.00 

WARRBN. Compend of Dental Pathologv and Dental Medi- 
cine. With a Chapter on Emergencies. 3d Edition. Illustrated. 

.80; Interleaved, $1.95 

WARRBN. Dental Prosthesis and Metallurgy. 199 Ills. %\,%i 
WHITE. The Mouth and Teeth. Illustrated. .40 
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DICTIONARIES AND CYCLOPEDIAS 

QOULD. The Illustrated Dictionary ot Medicine, Biology 
and Allied Sciences. Being an Exhaustive Lexicon of Medicine 
and those Sciences Collateral to it: Biology (Zoology and Botany), 
Chemistry, Dentistry, Parmacology, Microscopy, etc., with many 
useful Tables and numerous fine Illustrations. 1633 pages. 5th Ed. 
Sheep or Half Dark Green Leather, $10.00; Thumb Index, $11.00 

Half Russia, Thumb Index, |i3.oo 

QOULD. The Medical Student's Dictionary, xxth Edition. 
Illustrated. Including all the Words and Phrases Generally Used 
inMedicine, with their Proper Pronimciation and Definition, Based 
on Recent Medical Literature. With Table of Eponymic Terms and 
Tests and Tables of the Bacilli, Micrococci, Mineral Springs, etc., 
of the Arteries, Muscles, Nerves, Ganglia, Plexuses, etc. nth Edi- 
tion. Enlarged and illustrated with a large number of Engravings. 
840 pages. Half Green Morocco, $2. to; Thumb Index, $3 00 

QOULD. The Pocket Pronouncing Medical Lexicon. 4th Edi- 
tion. (^0,000 Medical Words Pronounced and Defined.) Containing 
all the Words, their Definition and Pronunciation, that the Medical, 
Dental, or Pharmaceutical Student Generally Comes in Contact 
With ; also Elaborate Tables of Eponymic Terms. Arteries, Muscles, 
Nerves, Bacilli, etc., etc., a Dose List in both English and Metric 
Systems, etc, Arranged in a Most Convenient Form for Reference and 
Memorizing. Fourth Edition, Revised and Enlarged. 838 
pages. Full Limp Leather, Gilt E^ges, $1.00 ; Thumb Index, $1.25 

130,000 Copies of Gould's Dictionaries Have Been Sold. 
QOULD AND PYLE. Cyclopedia of Practical Medicine and 
Surgery. Seventy-two Special Contributors. Illustrated. 
One Volume. A Concise Reference HandbDok, Alphabetically 
Arranged, of Medicine, Surgery, Obstetrics, Materia Medica, 
Therapeutics, and the Various Specialties, with Particular Reference 
to Diagnosis and Treatment. Compiled under the Editorial Super- 
vision of George M. Gould, m.d.. Author of " An Illustrated 
Dictionary of Medicine" r Editor "Philadelphia Medical Journal," 
etc.; and Walter L. Pyle. m.d.. Assistant Surgeon Wills Eye 
Hospital ; formerly Editor " International Medical Magazine," etc., 
and Seventy-two Special Contributors. With many Illustrati'^ns. 
Large Square 8vo, to correspond with Gould's *' Illustrated Dic- 
tionary.** Full Sheep or Half Dark-Green Leather, $io.co 
With Thumb Index, $11.00; Half Russia, Thumb Index. $12.00 net. 

GOULD AND PYLE. Pocket Cyclopedia of Medicine and 
Surgery. Based upon above book and uniform in size with " Gould's 
Pocket Dictionary." 

Full Limp Leather. Gilt Edges, $1.00, with Thumb Index, $1.25 

HARRIS. Dictionary of Dentistrv. Including Definitions ot Sucn 
Words and Phrases of the Collateral Sciences as Pertain to the Art 
and Practice of Dentistry. 6th Edition. Revised and Enlarged by 
Ferdinand J. S. Gorgas, m.d., d.d.s. Cloth, $5.00; Leather, $6 00 

LONQLBY. Pocket Medical Dictionary. With an Appendix, 
containing Poisons and their Antidotes, Abbreviations used m Pre- 
scriptions, etc. Cloth, .75 ; Tucks and Pocket, $1.00 

MAXWELL. Terminoloffia Medica Polyglotta. By Dr. 
Thbodorb Maxwell, Assisted by Others. $3-oo 

The object of this work is to assist the medical men of any nationality 

in reading medical literature written in a language not their own. 

Each term is usually given in seven languages, viz. : English, French, 

German, Italian, Spanish, Russian, and Latin. 

TREVES AND LANQ. German-English Medical Dictionary. 

Half Russia, $3.25 
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EAR (see also Throat and Nose). 

BURNETT. Hearing and liow to Keep It. Illustrated. .40 

DALBY. Diseases and Injuries of the Ear. 4th Edition. 38 
Wood Engravings and 8 Colored Plates. I3.50 

HOVBLLr. Diseases ot the Bar and Naso-Pharjrnz. Includ- 
ing Anatomy and Physiology of the Otgan, together with the Treat- 
ment of the Affections of the Nose and Pharynx which Conduce to 
Aural Disease. 128 Illustrations. 2d Edition. Jusi Ready. |5*5o 

PRITCHARD. Diseases of the Bar. 3d Edition, Enlarged. 
Many Illustrations and Formulae. |i*5o 

ELECTRICITY. 

BIQBLOW. Plain Talks on Medical Electricity and Bat- 
teries. With a Therapeutic Index and a Glossary. 43 Illustra- 
tions, ad Edition. $1.00 

HBDLEY. Therapeutic Electricity and Practical Muscle 
Testing. 99 Illustrations. $2«5o 

JACOB Y. Electrotherapy. 2 Vols. Illustrated. Including Special 
Articles by Various Authors. {Subscription.) lust Ready. $5.00 

JONES. Medical Electricity. 3d Edition. Z17 Illus. $3.00 



EYE. 

A Special Circular of Books on the Eye sent /ree upon application. 

DONDERS. The Nature and Consequences of Anomalies of 
Refraction. With Portrait and Illustrations. Half Morocco, $1.25 

PICK. Diseases of the Bye and Ophthalmoscopy. Trans- 
lated by A. B. Halb, m. d. 157 Illustrations, many of which are in 
colors^ and a glossary. Cloth, $4.50; Sheep, $5.50 

OOULD AND PYLE. Compend of Diseases of the Eye and 
Refraction. Including Treatment and Operations, and a Section 
on Local Therapeutics. With Formulae, Useful Tables, a Glossary, 
and III Illus., several of which are in colors. 2d Edition, Revised. 

Cloth, .80 ; Interleaved, $x.oo 

GREEFF. The Microscopic Examination of the Eye. Illus- 
trated. Just Ready. ^1.25 

HARLAN. Eyesight, and How to Care for It. Illus. .40 

HARTRIDGE. Refraction. 104 Illustrations and Test Types, 
nth Edition, Enlarged. $1.50 

HARTRIDOE. On the Ophthalmoscope. 4th Edition. With 
4 Colored Plates and 68 Wood-cuts. |i'5o 

HANSELL AND REBER. Muscular Anomalies of the Eye. 
Illustrated. $1.50 

HANSELL AND BELL. Clinical Ophthalmology. Colored 
Plate of Normal Fundus and 120 Illustrations. |i*5o 

JENNINGS. Manual of Ophthalmoscopy. 95 Illustrations and 
I Colored Plate. Just Ready. $1.50 
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MORTON. Refraction of the Bye. Its Diagnosis and the Cor- 
rection of its Errors. 6th Edition. $i.oo 

OHLEMANN. Ocular Therapeutics. Authorized Translation, 
and Edited by Dr. Charles A. Ouvbr. |x«75 

PARSONS. Elementary Ophthalmic Optics. With Diagram- 
matic Illustrations. Just Ready. |2.oo 

PHILLIPS. Spectacles and Eyeglasses. Their Prescription 
and Adjustment 2d Edition. 49 Illustrations. $1.00 

SWANZY. Diseases of the Eye and Their Treatment. 7th 
Edition, Revised and Enlarged. 164 Illustrations, z Plain Plate, 
and a Zephyr Test Card. #2.50 

From, The Medical News. 

" Swanzy has succeeded in producing the most intellectually con- 
ceived and thoroughly executed resume of the science within the 
limits he has assigned himself. As a 'students' handbook/ small 
in size and of moderate price, it can hardly be equaled." 

THORINGTON. Retinoscopy. 4th Edition. Carefully Revised. 
Illustrated. $1.00 

THORINGTON. Refraction and How to Refract, soo Illustra- 
tions, 13 of which are Colored, ad Edition. |z<5o 

WALKER. Students' Aid in Ophthalmology. Colored Plate 
and 40 other Illustrations and Glossary. $i>5o 

WRIGHT. Ophthalmology, ad Edition, Revised and Enlarged. 
117 Illustrations and a Glossary. IS-oo 



FEVERS. 

QOODALL AND WASHBOURN. Fevers and Their Treat- 
ment. Illustrated. l3*oo 

HEART. 

THORNE. The Schott Methods of the Treatment of Chronic 
Heart Disease. Third Edition. Illustrated. $i-75 



HISTOLOGY. 

GUSHING. Compend of Histology. By H. H. Cushing, m.d.. 
Demonstrator of Histology, Jefferson Medical College, Philadelphia. 
Illustrated. Nearly Ready. .80; Interleaved, |i. 00 

STIRLING. Outlines of Practical Histology. 368 Illustrations, 
ad Edition. Revised and Enlarged. With new Illustrations. |2.oo 

STOHR. Histology and Microscopical Anatomy. Edited by 
A. SCHAPHR, M.D., University of Breslau, formerly Demonstrator of 
Histology, Harvard Medical School. Fourth American from 9th Ger- 
man Edition, Revised and Enlarged. 379 lUus. fust Ready. I3.00 
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HYGIENE AND WATER ANALYSIS. 

special Cataiogui of Book* on Hygtene ttni free upon application. 

CANPIBLD. Hygiene of the Sick-Room. A Book for Nunes 
and Others. Beins a Brief Consideration of Asepsis, Antisepsis, Dis- 
infection, Bacteri(Mogy, Immunity, Heating, Ventilation, etc. |x.a5 

CONN. Agricultural Bacteriology. Illus. Just Ready, fa.so 

COPLrlN. Practical Hygiene. A Complete American Text-Book. 
138 Illustrations. New Edition. Preparing. 

HARTSHORNB. Our Homes. Illustrated. .40 

KENWOOD. Public Health Laboratory Work. xi6 lUustra- 
tions and 3 Plates. $2.00 

LEFPMANN. Select Methods in Food Analysis. 53 Illustra- 
tions and 4 Plates. $2.50 

LBPPMANN. Bzaminatioa ot Water for Sanitary and 
Technical Purposes. 4th Edition. Illustrated. |i.a5 

LBPPMANN. Analysis of Milk and Milk Products. lUus- 
trated. Second Edition. $^-^5 

LINCOLN. School and Industrial Hygiene. .40 

McFARLAND. Prophylaxis and Personal Hygiene. In Press. 

NOTTBR. The Theory and Practice of Hygiene. 15 Plates 
and 138 other Illustrations. 8vo. ad Edition. l^7>oo 

PARKBS. Hygiene and Public Health. By Louis C. Parkes, 
M.D. 6th Edition. Enlarged. Illustrated. I^S'OO 

PARKBS. Popular Hygiene. The Elements of Health. A Book 
for Lay Readers. Illustrated. $^-^S 

STARR. The Hygiene of the Nursery. Including the General 
Regimen and Feeding of Infants and Children, and the Domestic 
Management of the Ordinary Emergencies of Early Life, Massage, 
etc. 6th Edition. 25 Illustrations. $1.00 

STEVBNSON AND MURPHY. A Treatise on Hygiene. By 
Various Authors. In Three Octave Volumes. Illustrated. 

Vol. I, $6.00; Vol. II, $6.00; Vol. Ill, I5.00 

%* Each Volume sold separately. Special Circular upon application. 
THRESH. Water and Water Supplies. 3d Edition. |9.oo 

WILSON. Hand-Book of Hygiene and Sanitary Science. 

Wiih Illustrations. 8th Edition. . l3-oo 

WEYL. Sanitary Relations of the Coal-Tar Colors. Author- 
ized Translation by Hbnrt Lbfpmann, m.d., ph.d. $x*>5 



LUNGS AND PLEUR/E. 

KNOPF. Pulmonary Tuberculosis. Its Modem Prophylaxis 
and Treatment in Special Institutions and at Home. Illus. $3.00 

STEELL. Physical Signs of Pulmonary Disease. Illus. $1.25 
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MASSAGE— PHYSICAL EXERCISE. 

OSTROM. Massaee and the Oricrinal Swedish Move- 
ments. Their Application to Various Diseases of .the Body. A 
Manual for Students, Nurses, and Physicians. Fourth Edition, En- 
larged. 105 Illustrations, many of which are original. $z.oo 

MITCHELL AND GULICK. Mechanotherapy. lUus. InPress. 
TREVES. Physical Education. Methods, etc. .75 

WARD. Notes on Massage. Interleaved. Paper cover, $x. 00 



MATERIA MEDICA AND THERA- 

PEUTICS. 

BIDDLE. Materia Medica and Therapeutics. Including Dose 
List, Dietary for the Sick, Table of Parasites, and Memoranda ot 
New Remedies. Z3th Edition, Revised. 64 Illustrations and a 
Clinical Index. Qoth, I4.00 ; Sheep, $5.00 

BRACKEN. Outlines of Materia Medica and Pharmacology. I3.75 

COBLENTZ. The Newer Remedies. Including their Synonyms, 
Sources^ Methods of Preparation, Tests, Solubilities, Doses, etc. 
3d Edition, Enlarged and Revised. $1.00 

COHEN. Physiologic Therapeutics. Mechanotherapy, Mental 
Therapeutics, Electrotherapy. Climatology, Hydrotherapy, Pneu- 
matothetapy. Prophylaxis, Dietetics, etc. 11 Volumes, Octavo. 
Illustrated. {Subscription.) Cloth, ^27.50; J^ mor., $38.50 

Special Descriptive Circular will be sent upon application. 

DAVIS. Materia Medica and Prescription Meriting. Iz.50 

QORGA8. Dental Medicine. A Manual of Materia Medica and 
Therapeutics. 7th Edition, Revised, /usi Ready. $A-oo 

GROPP. Materia Medica for Nurses, with questions for Self Exam- 
ination and a complete Glossary. |i>25 

HELLER. Essentials of Materia Medica, Pharmacy, and 
Prescription Meriting. ^i«5o 

MAYS. Theine in the Treatment of Neuralgia. % bound, .50 

POTTER. Hand-Book of Materia Medica, Pharmacy, and 
Therapeutics, including the Action of Medicines, Special Therapeu- 
tics, Pharmacology, etc., includine over 600 Prescriptions and For- 
mulae. 8th Edition, Revised and Enlarged. With Thumb Index in 
each copy. Cloth, $5.00; Sheep, $6.00 



POTTER. Compend of Materia Medica, Therapeutics, and 
Prescription Writing, with Special Reference to the Physiologi- 
cal Action of Drugs, oth Edition. .80; Interleaved, $1.00 

MURRAY. Rough Notes on Remedies. 4th Edition. $1.25 
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8AYRB. Organic Materia Medica and Pharmacognosy. An 

Introduction to the Study of the Vegetable Kingdom and the Vege- 
table and Animal Drugs. Comprising the Botanical and Ph3rsical 
Characteristics. Source, Constituents, and Pharmacopeial Prepara- 
tions, Insects Injurious to Dru^, and Pharmacal Ek>tany. With 
sections on Histology and Microtechnique, by W. C. Stbvbns. 
374 Illustrations, many of which are originsd. ad Edition. 

Cloth, I4.50 

TAVERA. Medicinal Plants of the Philippines, /usi Ready. 

$2.00 

WHITE AND WILCOX. Materia Medica, Pharmacy, Phar- 
macology, and Therapeutics. 5th American Edition, Revised by 
Rbynold W. Wilcox, m.a., m.d., 1.1..D., Professor of Clinicau 
Medicine and Therapeutics at the New York Post-Graduate Medical 
School. Just Ready. Cloth, $3.00 ; Leather, $3.50 

" The care with which Dr. Wilcox has performed his work is con- 
spicuous on every page, and it is evident that no recent drug possess- 
ing any merit has escaped his eye. We believe, on the whole, this is 
the best book on Materia Medica and Therapeutics to place in the 
hands of students, and the practitioner will find it a most satisfactory 
work for daily use." — The Cleveland Medical Gazette. 



MEDICAL JURISPRUDENCE AND 

TOXICOLOGY. 

REESE. Medical Jurisprudence and Toxicology. A Text-Book 
for Medical and Legal Practitioners and Students. 5th Edition. 
Revised by Hbnrt Lbffmann, m.d. C1o.,$3.oo; Leather, $3.50 

" To the student of medical jurisprudence and toxicology it is in- 
valuable, as it is concise, clear, and thorough in every respect." — The 
American Journal o/the Medical Science*. 

MANN. Forensic Medicine and Toxicology. Illus. I6.50 

TANNER. Memoranda of Poisons. Their Antidotes and Tests. 
8th Edition, by Dr. Henry Lbffmann. .75 



MICROSCOPY. 

CARPENTER. The Microscope and Its Revelation*. 8th 

Edition, Revised and Enlarged. 817 Illustrations and 33 Plates. 
Just Ready. Clotn, |8.oo ; Half Morocco, I9.00 

LEE. The Microtomist's Vade Mecum. A Hand-Book of 
Methods of Microscopical Anatomy. 887 Articles. 5th Edition, 
Enlarged. $4-oo 

REEVES. Medical Microscopy, including Chapters on Bacteri- 
ology, Neoplasms, Urinary Examination, etc. Numerous Illus* 
trations, some of which are printed in colors. $2.50 

WETHBRED. Medical Microscopy. AGuide to theUseofthe 
Microscope in Practical Medicine, xoo Illustrations. $»joo 
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MISCELLANEOUS. 

BERRY. Diseases of Thyroid Gland. Illustrated. $4.00 

BURNETT. Poods and Dietaries. A Manual of Clinical Diet- 
etics, ad Edition. $1.50 
BUXTON. Anesthetics. Illustrated. 3d Edition. $1.50 
COHEN. Organotherapy. In Pre**, 
DAVIS. Dietotherapy. Pood in Health and Disease. (Sub- 
scription.) Just Ready. $2*50 
QOULD. Borderland Studies. Miscellaneous Addresses and 
Essays. lamo. fa.oo 
GREENE. Medical Examination for Life Insurance. Illus- 
trated. $4.00 
HAIG. Causation of Disease by Uric Acid. The Pathology of 
High Arterial Tension, Headache, Epilepsy, Gout, Rheumatism, 
Diabetes, Bright's Disease, etc. sthEdition. $3-oo 
HAIG. Diet and Pood. Considered in Relation to Strength and 
Power of Endurance. 3d EUiition. $1.00 

HEMMETBR. Diseases of the Stomach. Their Special Path- 
ology, Diagnosis, and Treatment. With Sections on Anatomy, Diet- 
etics, Surgery, etc. ad Edition, Revised and Enlarged. Illustrated. 

Cloth, ^.00; Sheep, $7.00 

HEMMETER. Diseases of the Intestines. Illustrated, a Vol- 
umes. 8vo. Just Ready. Cloth, j^io 00; Sheep, $12.00 
HENRY. A Practical Treatise on Anemia. Halt Uoth, .50 

LEPFMANN. Pood Analysis. Illustrated. $2.50 

NEW SYDENHAM SOCIETY'S PUBLICATIONS. Circulars 

upon application. Per Annum, ^.00 

OSGOOD. The Winter and Its Dangers. .40 

OSLER AND McCRAE. Cancer of the Stomachs $3.00 

PACKARD. Sea Air and Sea Bathing. .40 

RICHARDSON. Long Life and How to Reach It. .40 

ST. CLAIR. Medical Latin. fx.oo 

TISSIBR. Pneumatotherapy. In Pre**. 

TURNBULL. Artificial Anesthesia. 4th Edition. Illus. $2.50 

WEBER AND HINSDALE. Climatology. aVob. Illustrated 

with Maps. Just Ready. {^Subscription.') $6>co 

WILSON. The Summer and Its Diseases. .40 

WINTERNITZ. Hydrotherapy. Illustrated. In Press. 



NERVOUS DISEASES. 

DERCUM. Rest, Hypnotism, Mental Therapeutics. In Press. 

GORDINIER. The Gross and Minute Anatomy of the Cen- 
tral Nervous System. With 271 orizinal Colored and other 
Illustrations. Cloth, |6. 00; Sheep, $7.00 

GOWBRS. Manual of Diseases of the Nervous System. A 
Complete Text-Book. Revised, Enlarged, and in many parts Re- 
written. With many new Illustrations. Two volumes. 
Vol. I. Diseases of the Nerves and Spinal Cord. 3d Edition, En- 
larged. Cloth, $4.00 ; Sheep, $5.00 
Vol. II. Diseases of the Brain and Cranial Nerves ; General and 
Functional Disease, ad Edition. Cloth, $4.00 ; Sheep, $5.00 

GOWBRS. Ssrphilis and the Nervous System. $x.oo 
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GO WBRS. Epilepsy and Other Chronic Convulsive Diseases, 
ad Edition. Just Ready. $3*oo 

HOR8LEY. The Brain and Spinal Cord. The Structure and 
Functions of. Numerous Illustrations. M*5o 

ORMEROD. Diseases of the Nervous System. 66 Wood En- 
gravings. $i.oo 

PERSHING. Diagnosis of Nervous and Mental Diseases. 
Illusttated. Just Ready, $1.35 

PRESTON. Hysteria and Certain Allied Conditions. Their 
Nature and Treatment. Illustrated. $2.00 

WOOD. Brain Work and Overwork. .40 



NURSING (see also Massage). 

social Catalogue of Books for Nurses sent free upon application, 

CANPIELD. Hygiene of the Sick-Room. A Book for Nurses and 
Others. Being a Brief Consideration of Asepsis, Antisepsis, Disinfec- 
tion^ Bacteriology, Immunity, Heating and Ventilation, and Kindred 
Subjects for the Use of Nurses and Other Intelligent Women. $1.35 

CUPP. Lectures to Nurses on Medicine. Third Edition. $1.35 

DOMVILLE. Manual for Nurses and Others Engaged in At- 
tending the Sick. 9th Edition. With Recipes for Sick-room Cook- 
ery, etc. In Press, 

PULLERTON. Obstetric Nursing. 41 Ills. 5th Ed. $1.00 

PULLERTON. Surgical Nursing. 3d Ed. 69 Ills. $1.00 

GROPP. Materia Medica for Nurses. With Questions for Self-Ex- 
amination and a very complete Glossary. $1*35 

** It will undoubtedly prove a valuable aid to the nurse in securing a 
knowledge of drugs and their uses.'' — The Medical Record ^ New 
York, 

HADLEY. Medical and Surgical Nursing. Nearly Ready. 

HUMPHREY. A Manual for Nurses. Including General 
Anatomy and Physiology, Management of the Sick Room, etc 
23d Edition. 79 lUustrations. $1.00 

** In the fullest sense. Dr. Humphrey's book is a distinct advance on 
all previous manuals. It is, in point of fact, a concise treatise on 
medicine and surgery for the beginner, incorporating with the text the 
management of childbed and the hyeiene of the sick-room. Its value 
is gready enhanced by copious wood-cuts and diagrams of the bones 
and internal organs." — British Medical Journal, London. 

STARR. The Hygiene of the Nursery. Including the General 
Regimen and Feeding of Infants and Children, and the Domestic Man- 
agement of the Ordinary Emergencies of Early Life, Massage, etc. 6th 
]^tion. 35 Illustrations. $1.00 

TEMPERATURE AND CLINICAL CHARTS. See page 6. 

VOSWINKEL. Surgical Nursing. Second Edition, Enlarged. 
XX3 Illustrations. ^.00 
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OBSTETRICS. 

CAZBAUX AND TARNIBR. Midwifery. With Appendix by 
MuNDi. The Theory and Practice of Obstetrics, including the Dis- 
eases of Pregnancy and Parturition, Obstetrical Operations, etc. 
8th Edition. Illustrated by Colored and other full-page Plates, and 
numerous Wood Engravings. Cloth, ^.50 ; Full Leather, $5.50 

EDGAR. Text-Book of Obstetrics. Illustrated. Preparing. 

PULLERTON. Obstetric Nursing. 5th Ed. Illustrated. $1.00 

LANDIS. Compend of Obstetrics. 7th Edition, Revised by Wm. 
H. Wblls, Demonstrator of Clinical Obstetrics, Jefferson Medical 
College. 52 Illustrations. .80; Interleaved, $1.00 

WINCKEL. Text-Book of Obstetrics, Including the Pathol- 
OjB^y and Therapeutics of the Puerperal State. Authorized 
Translation by J. Clifton Edgar, m.d. IIlus. Cloth, $5.00 



PATHOLOGY. 

BARLOW. General Pathology. 795 pages. Bvo. $5.00 

BLACK. Micro-Organisms. The Formation of Poisons. .75 

BLACKBURN. Autopsies. A Manual of Autopsies Designed for 
the Use of Hospitals for the Insane and other Public Institutions. 
Ten full-page Plates and other Illustrations. %^-^S 

CONN. Agricultural Bacteriology. Illus. Just Ready, $3.50 

COPLIN. Manual of Pathology. Including Bacteriology, Technic 
of Post-Mortems, Methods of Pathologic Research, etc. 330 Illus- 
trations, 7 Colored Plates. 3d Edition. $3*5o 

DA COSTA. Clinical Hematology. Six Colored Plates and 48 
Illustrations. Just Ready. $5-oo 

EMERY. Bacteriological Diagnosis. In Press. 

HEWLETT. Manual of Bacteriology. 75 Illustrations. Second 
Edition, Revised and Enlarged. In Press. 

ROBERTS. Gynecological Pathology. Illus. Just Ready |6.oo 

THAYER. Compend of General Pathology. Illustrated. 

Nearly Ready. .80 ; Interleaved, $i.co 
THAYER. Compend of Special Pathology. Illustrated. 

Nearly Ready. .80 ; Interleaved, $1.00 

VIRCHOW. Post-Mortem Examinations. 3d Edition. .75 

WHITACRE. Laboratory Text-Book of Pathology. With 
X3I Illustrations. $i*5o 

WILLIAMS. Bacteriology. A Manual for Students. 90 Illus- 
trations, ad Edition, Revised. $i-5o 

PHARMACY. 

special Catalogue of Books on Pharmacy sent free upon application. 

COBLENTZ. Manual of Pharmacy. A Complete Text-Book 
by the Professor in the New York College of Pharmacy, ad Edition, 
Revised and Enlarged. 437 Illus. Cloth, $3.50; Sheep, $4.50 

COBLENTZ. Volumetric Analysis. Illustrated. In Press. 

BEASLEY. Book of 3x00 Prescriptions. Collected from the 
Practice of the Most Eminent Physicians and Surgeons — English, 
French, and American. A Compendious History of the Materia 
Medica, Lists of the Doses of all the Officinal and Established Pre- 
parations, an I>dex of Diseases and their Remedies. 7th Ed. $2.00 
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BBASLBY. Drugi^stt' Qeaeral Receipt Book. Comprising 
a Copious Veterinary Formulary, Recipes in Patent and Proprietary 
Medicines, Druggists' Nostrums, etc. ; Perfiimery and Cosmetics, 
Beverages, Dietetic Articles and Condiments, Trade Chemicals, 
Scientific Processes, and many Useful Tables. loth Ed. ^.oo 

BEASLBY. Pharmaceutical Formulary. A Synopsis of the 
British, French, German, and United States Pharmacopoeias. Com- 
prising Standard and Approved Formulx for the Preparations and 
Compounds Employed in Medicine. lath Edition. ^.oo 

PROCTOR. Practical Pharmacy. 3d Edition, with Illustrations 
and Elaborate Tables oi Chemical Solubilities, etc. $3'00 

ROBINSON. Latin Grammar of Pharmacy and Medicine. 

3d Edition. With elaborate Vocabularies. $z-75 

SAYRE. Organic Materia Medica and Pharmacognosy. An 

Introduction to the Study of the Vegetable Kingdom and the Vege- 
table and Animal Drugs. Comprising the Botanical and Physical 
Characteristics, Soiu-ce, Constituents, and Pharmacopeial Prepar- 
ations, Insects Injurious to Drugs, and Parmacal Botany. With 
sections on Histology and Microtechnique, by W. C. Stbvbns. 
374 Illustrations. Second Edition. Cloth, ^.50 

SCOVILLB. The Art of Compounding. Second Edition, Re- 
vised and Enlarged. Cloth, $2.50 

STEWART. Compend of Pharmacy. Based upon " Remine- 
ton*s Text-Book of Pharmacy." 5th Edition, Revised in Accord- 
ance with the U. S. Pharmacopoeia, 1890. Complete Tables of 
Metric and English Weights and Measures. .80; Interleaved, $x.oo 

TAVERA. Medicinal Plants of the Philippines. Just Ready. 

$2.00 

UNITED STATES PHARMACOPCBIA. 7th Decennial Revision. 
Cloth, $2.50 (postpaid, ^3.77) ; Sheep, $3.00 (postpaid, $3.27) ; Inter- 
leaved, ^.00 (postpaid. $4.50); Printed on one side of page only. 



unbound, $3.50 (postpaid, $3.90). 
Select Tables from the U. S. P. Being Nine of the Most Impor- 
tant and Useful Tables, Printed on Separate Sheets. .35 

POTTER. Hand-Book of Materia Medica, Pharmacy, and 
Therapeutics. 600 Prescriptions. 8th Ed. Clo., $5.00; Sh., ^.00 



PHYSIOLOGY. 

BIRCH. Practical Physiology. An Elementary Class Book. 
63 Illustrations. $1*75 

BRUBAKER. Compend of Physiology. loth Edition, Revised 
and Enlarged. Illustrated. .80; Interleaved, $1.00 

JONES. Outlines of Physiology. 96 Illustrations. $i>50 

KIRKES. Handbook of Phvsiology. 17th Authorized Edition. 
Revised, Rearranged, and Enlarged. By Prof. W. D. Hallibur- 
ton, of Kings College, London. 681 Illustrations, some of which 
are in colors. Cloth, $3.00; Leather, $3.75 

2 
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LANDOI8. A Text-Book of Human Physiology, Inchidiiv 
Histology and Microscopical Anatomy, with Special Refisraioe to 
the Requirements of Practical Medicine. 5th American, translated 
firom the 9th German Edition, with Additions by Wm. SrutuMO, 
M.D.,D.sc. 845 Illus., many of which are printed in colon. tmPrtss, 

STARLING. Elements of Human Phyaiology. xoollls. ^.00 

STIRLING. Outlines of Practical Phvsioloi^y. Inchiding 

Chemical and Experimental Physiology* witn Special Reference to 

Practical Medicine. 3d Edition. 389 Illustrations. fmjoo 

TYSON. Cell Doctrine. Its History and Present State. Iz.50 



PRACTICE. 

BEALB. On Slight Ailments ; their Nature and Treatmeat. 

2d Edition, Enlarged and Illustrated. S<«S5 

FAQGE. Practice of Medicine. 4th Edition, by P. H. Ptb- 
Smith.m.d. 3 Volumes. JmPren, 

FOWLER. Dictionary of Practical Medicine. By varions 
writers. An Encyciopzdia of Medicine. Clo.,$3.oo; HalfMor. ^00 
GOULD AND PYLE. Cyclopedia of Practical Medicine and 
Surgery. A Concise Reference Handbook, Alphabetically 
Arraneed, with particular Reference to Diagnosis and Treatment. 
Edited by Drs. Gould and Pylb, Assisted by 7a Special Con- 
tributors. Illustrated, one volume. Large Square Octavo, Uniform 
with " Gould's Illustrated Dictionary." 

Sheep or Half Morocco, $10.00; with Thumb Index, $iz.oo 

Half Russia, Thumb Index, $i«.oo 

4^ Complete deicriptive circular free upon application, 

HUGHES. Compend of the Practice of Medicine. 6th Edition, 
Revised and Enlarged. 

Part I. Continued, Eruptive, and Periodical Fevers, Diseases (^tlie 
Stomach, Intestines, Peritoneum, Biliary Passages, Liver, KLid- 
neys, etc., and General Diseases, etc. 
Part II. Diseases of the Respiratoiy System, Circulatory Systeos, 
and Nervous System; Diseases of the Blood, etc. 

Price of each part, .80 ; Interieaved, |z.oo 

Physician's Edition. In one volume, including the above two 

parts, a Section on Skin Diseases, and an Index. 6th Revised 

Edition. 635 pp. Full Morocco, Gilt Edge, $2.S5 

MURRAY. Rough Notes on Remedies. 4th Ed. fust Ready. 

$[.S5 
TAYLOR. Practice of Medicine. 6t\i^6\^oxk. Just Ready. $4.00 
TYSON. The Practice of Medicine. By Jambs Ttson, m.d.. 
Professor of Medicine in the University of Pennsylvania. A Com- 
plete Systematic Text-book with Special Reference to Diagnosis and 
Treatment, sd Edition, £nlara;ed and Revised. Colored Plates and 
135 other Illustrations. 1323 Pages. Cloth, $5.50 ; Leather, $6.50 



PRESCRIPTION BOOKS. 

BEASLEY. Book of 3x00 Prescriptions. Collected from the 
Practice of the Most Eminent Physicians and Surgeons — English, 
French, and American. A Compendious History of the Materia, 
Medics, Lists of the Doses of all Officinal and Established Prepara- 
tions, and an Index of Diseases and their Remedies. 7th Ed. ^.00 
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BBASLBY. Drugifist*' Ctenerml Receipt Book. Comprishig 
a Copious Veterinary Formulary, Recipes in Patent and Proprie- 
tary Medicines, Druggists' Nostrums, etc. ; Perfumery and Cos- 
metics, Beverages, Dietetic Articles and Condiments, Trade Chem- 
icals, Scientific Processes, and an Appendix of Useful Tables, 
loth Edition, Revised. |2.oo 

BBASLEY. Pocket Formulary. A Synopsis of the British, French. 
German, and United States Pharmacopoeias and the chief unojfficial 
Formularies. 12th Edition. $3.00 



SKIN. 

BULKLBY. The Skin in Health and Disease. Illustrated. .40 

CROCKER. Diseases of the Skin. Their Description, Pathol- 
oey. Diagnosis, and Treatment, with Special Reference to the Skin 
Eruptions of Children. 93 Illus. 3d Edition. Preparing. 

SCHAMBERQ. Diseases of the Skin. 2d Edition, Revised and 
Enlarged. 105 Illustrations. Being No. 16 ? Quiz-Compend 7 Series. 

Cloth, .80; Interleaved, $1.00 

VAN HARLINQBN. On Skin Diseases. A Practical Manual 
of Diagnosis and Treatment, with special reference to Differential 
Diagnosis. 3d Edition, Revised and Enlarged. With Formulae 
and 60 Illustrations, some of which are printed in colors. $2.75 

SURGERY AND SURGICAL DIS- 
EASES (see also Urinary Organs). 

BERRY. Diseases of the Thyroid Gland and Their Surgica 
Treatment. Illustrated. Just Ready. I4.00 

BUTLIN. Operative Surgery of Malignant Disease. 2d Edi- 
tion. Illustrated. Octavo. ^'So 

DEAVER. Surgical Anatomy. A Treatise on Human Anatomy 
in its Application to Medicine and Surgery. With about 400 very 
Handsome full-page Illustrations Engraved from Original Drawings 
made by special Artists from Dissections prepared for the purpose. 
Three Volumes. Royal Square Octavo. 
Cloth, ^21.00; Half Morocco or Sheep, $24.00 ; Half Russia, $27.00 

Complete descriptive circular and special terms upon application. 

DEAVER. Appendicitis, Its Symptoms, Diagnosis, Pathol- 
ogy, Treatment, and Complications. Elaborately Illustrated 
with Colored Plates and other Illustrations. 2d Edition. $3- 50 

DULLES. What to Do First in Accidents and Poisoning. 
5th Edition. New Illustrations. $1.00 

FULLERTON. Surgical Nursing. 3d Edition. 69 Illus. $1.00 

HAMILTON. Lectures on Tumors. 3d Edition. $i>35 

HEATH. Minor Surgery and Bandaging. 12th Edition, Revised 
and Enlarged. 195 Illus., Formulae, Diet List, etc. Just Ready. $1.50 

HEATH. Injuries and Diseases of the Jaws. 4th Ed. $4.50 

HORWITZ. Compend of Surgery and Bandaging, including 
Minor Surgery, Amputations, Fractures, Dislocations, Surgical Dis- 
eases, and the Latest Antiseptic Rules, etc., with Differential Diagno- 
sis and Treatment. 5th Edition, very much Enlarged and Rear- 
ranged. 167 Illustrations, 98 Formulae. Cio., .80 ; Interleaved, %\.oo 
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JAC0B80N. Operation* of Surgery. Over aoo lUustrations. 

Cloth, $3.00 ; Leather, ^.00 

KEHR. Gall-stone Disease. Translated by William Wotkyns 
Srymouk, m.d. $2-50 

LANE. Surgery of the Head and Neck, no lUus. $5.00 

MACREADY. A Treatise on Ruptures. 24 Full-page Litho- 
graphed Plates and Numerous Wood Engravings. Cloth, $6.00 

MAKINS. Surgical Experiences in South Africa. 1899-1900 
Illustrated. ^.00 

MAYLARD. Surgery of the. Alimentary Canal. 97 lUustrations. 
2d Edition, Revised. $3-oo 

MOULLIN. Text-Book of Surgery. With Special Reference to 
Treatment. 3d American Eldition. Revised and edited by John B. 
Hamilton, m.d., ll.d.. Professor of the Principles of Surgery and 
CUnical Surgery, Rush Medical College, Chicago. 623 Illustrations, 
many of which are printed in colors. Cloth, $6.00 ; Leather, $7.00 

SMITH. Abdominal Surgery. Being a Systematic Description of 
all the Principal Operations. 224 Illus. 6th Ed. s Vols. Clo., $10.00 

V0SWINKE!L. Surgical Nursing. Second Edition, Revised and 
Enlarged, in Illustrations. $1.00 

WALSHAM. Manual of Practical Surgery. 7th Ed., Re- 
vised and Enlarged. 483 Engravings. 950 pages. $3 'So 

TEMPERATURE CHARTS, ETC. 

GRIFFITH. Graphic Clinical Chart for Recording Temper- 
ature, Respiration, Pulse, Day of Disease, Date, Age, sex. 
Occupation, Name, etc. Printed in three colors. Sample copies 
free. Put up in loose packages of fifty, .50. Price to Hospitals, 500 
copies, $4.00; 1000 copies, $7.50. With name of Hospital printed 
on. 50 cts. extra. 

KEEN'S CLINICAL CHARTS. Seven Outline Drawings of the 
Body, on which may be marked the Course of Disease, Fractures, 
Operations, etc. Each Drawing may be had separately, twenty-five 
to pad, 2S cents. 

SCHREINER. Diet Lists. Arranged in the form of a chart. 
With Pamphlets of Specimen Dietaries. Pads of 50. .75 

THROAT AND NOSE (see also Ear). 

COHEN. The Throat and Voice. Illustrated. .40 

HALL. Diseases of the Nose and Throat. 2d Edition, Enlarged. 
Two Colored Plates and 80 lUustrations. ^-75 

HOLLOPETER. Hay Fever. Its Successful Treatment, fi.oo 

KNIGHT. Diseases of the Throat. A Manual for Students. 
Illustrated. Nearly Ready. 

LAKE. Laryngeal Phthisis, or Consumption of the Throat. 
Colored Illustrations. $2 00 

MACKENZIE. Pharmacopoeia of the London Hospital for 
Dis. of the Throat. 5th Ed.. Revised by Dr. F. G. Harvby. $1.00 

McBRIDE. Diseases of the Throat, Nose, and Ear. With col- 
ored Illustrations from original drawings. 3d Edition. $7-oo 

POTTER. Speech and its Defects. Considered Physiologically, 
Patholo^cally, and Remedially. $1.00 

SHEILD. Nasal Obstructions. Illustrated. $i-5o 

URINE AND URINARY ORGANS. 

ACTON. The Functions and Disorders of the Reproductive 
Organs in Childhood, Youth, Adult Age, and Advanced Life, 
Considered in their Physiological, Social, and Moral Relations. 
8th Edition. $1.75 
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BBALB. One Hundred Urinary Deposit*. On eight sheets, 
for the Hospital, Laboratory, or Surgery. PAP«r, ^.oo 

HOLLAND. The Urine, the Qastric Contents, the Common 
Poisons, and the Milk. Memoranda, Chemical and Microscopi- 
cal, for Laboratory Use. Illustrated and Interleaved. 6th Ed. $i.oo 

KLEEN. Diabetes and Glycosuria. $3.50 

MEMMINGER. Diagnosis by the Urine. sdEd. 34 lUus. $x.oo 

MORRIS. Renal Surgery, with Special Reference to Stone in the 
Kidney and Ureter and to the Surgical Treatment of Calculous 
Anuria. Illustrated. $2.00. 

MOULLIN. Enlargement of the Prostate. Its Treatment and 
Radical Cure, ad Eidition. Illustrated. $i*75 

MOULLIN. Inflammation of the Bladder and Urinary Fever. 
Octavo. $z>5o 

SCOTT. The Urine. Its Clinical and Microscopical Examination. 
41 Lithographic Plates and other Illustrations. Quarto. Cloth, $5.00 

TYSON. Guide to Examination of the Urine. For the Use of 
Phjrsicians and Students. With Colored Plate and Numerous Illus- 
trations engraved on wood. 9th Edition, Revised. $z*s5 

VAN NUYS. Chemical Analysis of Urine. 39 lUus. $x.oo 



VENEREAL DISEASES. 

GOWERS. Syphilis and the Nervous System. $1.00 

STURGIS AND CABOT. Student's Manual of Venereal 

Diseases. 7th Revised and Enlarged Ed. x2mo. $i>35 



VETERINARY. 

B ALLOU. Veterinary Anatomy and Physiology. 39 Graphic 
Illustrations. .80; Interleaved, $1.00 



WOMEN, DISEASES OF. 

BISHOP. Uterine Fibromyomata. Their Pathology, Diagnosis, 
and Treatment. Illustrated. Cloth, $3.50 

BY FORD (H. T.). Manual of Gynecology. Second Edition, 
Revised and Enlarged by xoo pages. 341 Illustrations. $3-oo 

DUHRSSEN. A Maaual of Gynecological Practice. 105 

Illustrations. $x*5o 

FULLERTON. Surgical Nursing. 3d Edition, Revised and' 
Enlarged. 69 Illustrations. $x.oo 

LEWBRS. Diseases of Women. X46llk]s. 5th Ed. $3.50 

MONTGOMERY. Practical Gynecology. A Complete Sys- 
tematic Text-Book. 537 Illustrations. Cloth, $5.00 ; Leather, $6.00 

ROBERTS. Gynecological Pathology. With 127 Full-page 
Plates containing 151 Figures. Just Ready. ^6.00 

WELLS. Compend of Gynecology. Illustrated. 3d Edition. 

.80; Interleaved, $x. 00 



12 SUBJECT CATALOGUS. 

COMPENDS. 



JPV*off» The Southern CUnie. 

** We know of no series of books issued by any house that so fully 
meets our approval as these TQuiz-CompendsT. They are well ar- 
ranged, full, and concise, and are really the best line of text-books that 
could be found for either student or practitioner." 



BLAKISTON'S ? QUIZ-COMPENDS? 

The Best Series of Manuals for the Use of Stadents. 
Price of each, Cloth, .80. Interleaved, for taking Notes, $1.00. 



. _ These Compends are based on the most popular text-books 
and the lectures of prominent professors, and are kept constantly re- 
vised, so that they may thoroughly represent the present state of the 
subjects upon which they treat. 

4^ The authors have had large experience as Quiz-Masters and 
attaches of colleges, and are well acquainted with Uie wants of students. 



The^ are arranged in the most approved ;form, thorough and 
concise, containing over 6oo fine illustrations, inserted wherever they 
could be used to advantage. 



Can be used by students of any college. 

They contain information nowhere else collected in such a 
condensed, practical shape. Illustrated Circular free. 

No. X. POTTER. HUMAN ANATOMY. Sixth Revised and 
Enlarged Edition. Including Visceral Anatomy. Can be used 
with either Morris's or Gray's Anatomy. 1x7 Illustrations and x6 
Lithographic Plates of Nerves and Arteries, with Explanatory 
Tables, etc. By Samuel O. L. Pottbr, m.d.. Professor of the 
Practice of Medicine, College of Physicians and Surgeons, San 
Francisco ; Brigade Surgeon, U. S. Vol. 

No. a. HUGHES. PRACTICE OP MEDICINE. Part I. Sixth 
Edition, Enlarged and Improved. By Daniel E. Hughes, m.d., 
Physician-in-Chief, Philadelphia Hospital, late Demonstrator of 
Clinical Medicine, Jefferson Medical College, Phila. 

No. 3. HUGHES. PRACTICE OF MEDICINE. Part II. 
Sixth Edition, Revised and Improved. Same author as No. a. 

No. 4. BRUBAKER. PHYSIOLOGY. Tenth Edition, with 
Illustrations and a table of Physiological Constants. Enlarged 
and Revised. By A. P. Brubakbr, m.d.. Professor of Physiology 
and General Pamology in the Pennsylvania College of Dentau 
Surgery; Adjunct Professor of Physiology, Jefferson Medical 
CoUege, Philadelphia, etc. 

No. 5. LANDIS. OBSTETRICS. Seventh Edition. By Henrt G. 
Landis, m.d. Revised and Edited by Wm. H. Wbixs, m.d.. 

Demonstrator of Clinical Obstetrics, Jefferson Medical College, 
Philadelphia. Enlarged. 52 Illustrations. 

No. 6. POTTER. MATERIA MEDICA, THERAPEUTICS, 
AND PRESCRIPTION WRITING. Sixth Revised Edition 
(U. S. P. 1890). By Samuel O. L. Potter, m.d.. Professor of 
Practice, College of Physicians and Surgeons, San Francisco; 
Brigade Surgeon, U. S. Vol. 
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? QUIZ-COMPBNDS ?— Continued. 

No. 7. WELLS. OYNBCOLOQY. Second Edition. ByWM. H. 
Wblls, M.D., Demonstrator of Clinical Obstetrics, Jefferson 
Medical College, Philadelphia. 140 Illustrations. 

No. 8. QOULD AND PYLB. DISEASES OP THE EYE 
AND REFRACTION. Second Edition. Indudine Treatment 
and Surgery, and a Section on Local Therapeutics. By Gborgb 
M. Gould, m.d., and W. L. Pylb, m.d. With Formulae, Glossary 
Tables, and X09 Illustrations, several of which are Colored. 

No. 9. HORWITZ. SURGERY, Minor Surgery, and Bandag- 
ing. Fifth Edition, Enlarged and Improved. By Orviulb 
HoRWiTZ, B.S., M.D., ClinicalProfessor of Genito-Urinary Surgery 
and Venereal Diseases in Jefferson Medical College ; Surgeon to 
Philadelphia Hospital, etc. With 98 Formulse and 71 Illustrations. 

No. xo. LEFFMANN. MEDICAL CHEMISTRY. Fourth 
Edition. Including Urinalysis, Animal Chemistry, Chemistry of 
Milk, Blood, Tissues, the Secretions, etc. Bv Hbnrt Lbffmann, 
M.D., Professor of Cnemistry in the Woman s Medical College of 
Penna ; Pathological Chemist, Jefferson Medical College Hospital. 

No. zz. STEWART. PHARMACY. Fifth Edition. Based upon 
Prof. Remineton's Text-Book of Pharmacy. By F. E. Stewart, 
M.D., PH. G.. late Quiz-Master in Pharmacy and Chemistry, Phila- 
delphia CoUege of Pharmacy; Lecturer at Jefferson Medical 
CoUege. Carefully revised in accordance with the new U. S. P. 

No. za. BALLOU. VETERIJfARY ANATOMY AND PHY- 
SIOLOGY. Illustrated. By Wm. R. Ballou, m.d.. Professor 
of E<;^uine Anatomy at New York College of Veterinary Sui^eons ; 
Physician to Bellevue Dispensary, etc. 09 graphic Illustrations 

No. 13. WARREN. DENTAL PATHOLOGY AND DEN- 
TAL MEDICINE. Third Edition, Illustrated. Containing 
a Section on Emergencies. By Gbo. W. Warrbn, d.d.s.. Chief 
ot Clinical Staff, Pennsylvania College of Dental Surgery. 

No. 14. HATFIELD. DISEASES OP CHILDREN. Second 
Eaition. Colored Plate. By Marcus P. Hatfibld, Profes- 
sor oi Diseases of Children, Chicago Medical College. 

No. 15. THAYER. GENERAL PATHOLOGY. By A. E. 
Thater, m.d., Cornell University Medical College. Illustrated. 

No. z6. SCHAMBERG. DISEASES OF THE SKIN. Second 
Edition. By Tat F. Schamberg, m.d.. Professor of Diseases of 
the Skin, Philadelphia Polyclinic. Second Edition, Revised and 
Enlarged. 105 handsome Illustrations. 

No. Z7. GUSHING. HISTOLOGY. By H. H. Cushing, m.d.. 
Demonstrator of Histology, Jefferson Medical College, Philadel- 
phia. Illustrated. 

No. x8. THAYER. SPECIAL PATHOLOGY. Illustrated. By 
same Author as No. 15. 

Price, each, Cloth, .80. interleaved, for taking Notes, $1.00. 

Careful attention has been given to the construction oi each sentence, 
and while the books will be found to contain an immense amoimt of 
knowledge in small space, they will likewise be found easy reading ; 
there is no stilted repetition of words ; the style is clear, lucid, and dis- 
tinct. The arrangement of subjects is systematic and thorough ; there 
It a reason for every word. They contam over 600 illustrations. 



THE STANDARD TEXT-BOOl^ 

Morris' Anatomy 

SECOND EPrriON 

Rewritten* Revised* Improved 
WITH MANY NEV ILLUSTRATIONS 



Has been recommended as a text-book at more than, 
seventy of the most prominent medical schools in the United 
States and Canada, and is considered by all anatomists as a 
standard authority. It contains many features of special 
advantage to students. A complete Text-book. Edited by 
Henry Morris, f.r.c.s., Surgeon to, and Lecturer on 
Anatomy at, Middlesex Hospital, assisted by J. Bland 
Sutton, f.r.c.s., J. H. Davies-Colley, f.r.c.s., Wm. J. 
Walsham, f.r.c.s., H. St. John Brooks, m.d., R. Mar- 
cus GuNN, F.R.C.S., Arthur Hensman, f.r.cs., Fred- 
erick Treves, f.r.c.s., William Anderson, f.r.c.s.. 
Prof. W. H. A. Jacobson, and Arthur Robinson, m.r.cs. 



Octavo. With 790 Illustrations, of which a large number 

are printed in colors 

CLOTH, $6.00; LEATHER, $7.00 



** The ever-growing popularity of the book with teach- 
ers and students is an index of its value, and it may safely 
be recommended to all interested." — From 7'ke Medical 
Record, New York. 

"Of all the textbooks of moderate size on human 
anatomy in the English language, Morris is undoubtedly 
the most up -to date and accurate." — From The Philadel- 
phia Medical Journal. 

THUMB INDEX IN EACH COPY 



' TariTTT: 



Eighth Revised Edition. 



POTTER'S MATERIA MEDICA, PHARMACY, AND 
THERAPEUTICS. Eighth Edition, Enlarged and 
Revised. A ilanciliDok, including the I'hysiological 
I Action of Pnigs, Special Therapeutics of Disease, Official 

il and Practical Pharmacy, Prescription Writing, etc. By 

I Samuel O. L. Potter, m.a,. m.d.,' formerly Professor of 

I the Practice of Medicine, Cooper Medical College, San 

|l Francisco-; late Major arid Brigade Surgeon, U. S. Vol., 

I etc. Octavo. 950 pages. Thumh Index. 

I Cloth, net, 165. DO ; Leather, ntt, %(,.0Q 

' ftrtive Drol 
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« coDtalnB tnatertel ^Ihered Imm 111 
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In 'Hut BCiiDn. on Thaunittci nnr ankia are Inserted on Local Anesthesia 
Beriberi, Dhobie Itch. Tropical Fevers. Heat-stroke. Hemoglobin uric Fever, Lymph 
adenoma. Miliaria, Bubonic Plague, Sprue, Tinea Imhticsta, Tinea VersicnlDr, am 

Including those on Amenorrhea, Asthma, Bolls, Cholera, Diabetes, Dysentery, Dysp 
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RANGEMENT OF CONTENTS. 
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